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HETEROCYCLIC COMPOUNDS FOR USE IN THE TREATMENT OF VIRAL INFECTIONS 



The preseat invmtion relates to a ch^nical compound and to its ther^>eutic nse in the 
prophylaxis and treatm^t of viral infection for example human herpes viruses, particularly 
5 and human cytome^ovirus (HCMV). Cytomegalovinis is tiie aetiological agent in CMV 
retinitis and other viral infections, which can cause considerable human illness and 
suffmng. 

It has previously been noted that nucleoside analogues of the structural types 1 and 2 
10 exhibit a potent and selective antiviral effect (McGuigan et al J. Med. C3iem. 1999, 42, 
4479-84 and L Med. Chsm. 2000, 43, 4993-97): 




OH 



15 Optimal structures are 1, R=C8-C10 and 2, R==pC5Ph. Further details are given in WO 
98M9177 and WO 01/83501, respectively. The compounds exclusively inhibit Varicella 
zoster virus (VZV) in a VZV - thymidine-kinase dependent fashion, functioning ui a 
classical nucleoside analogue mann^, of obUgate intracellular nucleoside kinase-mediated 
activation (Balzarini et aU Mol. Pharmacol. 61, 249-254, 2002). 

20 

It has recentiy been noted that dideoxynucleoside analogues of 1 have a pronounced but 
quite distinct activity against another member of the herpes family, namely human 
cytomegalovirus HCMV. The optimal structure of these agents was identified as 3 and is 
described in WO 01/85749. 
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10 These agents would have been e?qpected to act via a classical nucleoside mechamsm, 
requiring S'-phosphorylation before they would exhibit antiviral activity. As such a 5'-OH 
and a quasi^-nucleoside structure with a sugar or close analogue was deemed necessary. 

It is an object of the present invention to provide novel compounds^ in particular novel 
1 5 compounds not reqijiring phosphorylation for, for example, biological activity. 

It is a further object of the presoit invention to provide novel compounds for therapeutic 
use in the prophylaxis and treatment of viral infection, for example, by cytomegalovirus. 

20 According to the present invention th^e is provided a chemical compound having the 
formula (T): 




wherem: 

25 and R"* are independently selected fix)m alkyl, aryl, alkenyl and alkynyl; 
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Z is selected from O, NH, S, Se, NR^ and (CH2)n where n is 1 to 10, and CT2 where T may 
be the same or different and is selected from hydrogen^ alkyl and halogens, and is alkyl, 
alkenyl or aiyl; 

5 Y is selected from N, CH and CR^ where R^ is alkyl, alkenyl, alkynyl or aryl; 
Q is selected from O, S, NH, N-alkyl, CH2, CHalkyl and C(alkyl)2; 

U is selected from N and CR^ where R^ is selected from hydrogen, alkyl, halogens, amino, 
10 alkylamino, dialkylamino, nitro, cyano, alkoxy, aryloxy, thiol, aIk>dthiol, arylthiol and 
aryi; 

V is selected from N and CR^ where R^ is selected from hydrogen, alkyl, halogens, 
alkyloxy, aryloxy and aryl; 

15 

and when a double bond exists between X and the ring atom to which Q is attached and Q 
is linked to the ring moietyr by a single bond, X is selected from N, CH and CR^, where R^ 
is selected &om alkyl, alkenyl, aUcynyi and aryl; and 

20 when a double bond links Q to the ring moiety and a single bond exists between X and the 
ring atom to which Q is attached, R"* does not exist and X is NR\ where R^ is alkyl, 
alkenyl, alkynyl or aryl, excq>t that when Y is N, U is CR^ and V is CR^, R^ is not an alkjd 
or alkenjd group substituted at the fourth atom of the chain of said alkyl or alkenyl groi:q>, 
counted along the shortest iroute away from the ring moiety including any hetero atom 

25 present in said chain, by a member selected from OH, phosphate, diphosphate, 
tiiphosphate, phosphonate, dipho^honate, triphosphonate and pharmacologically 
acceptable salts, derivatives and prodrugs thereof; 

and pharmacologically acceptable salts, derivatives and prodrags of compoimds of formula 
30 (I). 

Surprisingly the dideoxysugar in prior art compounds known from. WO 01/85749 
(structure 3 above) can be replaced by an alkyl, alkenjd, alkynyl or aryl moiety that does 
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not require phosphorylation for biological activity and hence does not require the hydroxy 
or any groups on the, for example, alkjd C4 atom deemed necessary for phosphorylation. 

Preferably neither nor contains any suitable hydroxy group that may be subject to 
5 biological phosphorylation. In particular, preferably neither R"* nor R* is a ribose^ 
deoxyribase, dideoxyribose, dideoxydidehydribose sugar or similar sugar gjcoxsp or close 
analogue. 

Compounds having a double bond between X and the ring atom to which Q is attached are 
10 isoma:s of compoimds having a single bond between X and the ring atom to whidi Q is 
attached. Compounds having a double bond betwe^ X and the ring atom to which Q is 
attached are mtirely non-nucleosidic in nature. Examples of these two isomers are, fin: 
instance, structures 4 and 5: 




15 4 5 

Varying the composition of R^ R"^ and R^ of formula (I) determines the biological activity 
of the compounds. 

* 

20 Preferably Z is O or NH. Where Z is N-alkyl, suitably the alkyl is Ci to C5 alkyl. 
Preferably Y is N. 



Preferably Q is CH2, S or O. More preferably Q is O. Where Q is N-alkyl, suitably the 
25 alkyl is Ci to C5 alkyl. Where Q is CHalkyl or C(alkyl)2, suitably the alkyl is Ci to C5 
alkyl. 
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Preferably each of U and V is CH. 

When a double bond e?dsts between X and the ring atom to which Q is attached, X and Y 
5 are preferably both 

When a double bond exists between X and the ring atom to which Q is attached, Z is 
preferably O. 

10 When a double bond exists between X and the ring atom to which Q is attached, Q is 
preferably O. 

When X and Y are N, Q and Z are mdependendy preferably selected from O, S and NH, 
more preferably Q and Z are O. 

15 

Throu^out the present specification: 

alkyl includes cycloalkyl, alkyl substituted with cycloalkyl, alkyl containing within the 
alkyl chain 1, 2, 3 or 4 heteroatoms selected indep^dently from O, S and N, substituted 
20 alkyl and branched alkyl; 

alkenyl includes oydoalkenyl, alkyl substituted with cycloalkmyl, alkenyl containing 
within the alkenyl chain 1, 2, 3 or 4 heteroatonos selected indq>end€atitly from O, S and N 
for example tetrahydroftiran (THF), substituted alkenyl and branched alkenyl; 

25 

alkynyl includes cycIoalkyn}d, alkyl substituted with cycloalkynjd, alkyayl containing 
within the alkynyl chain 1, 2, 3 or 4 heteroatoms selected independendy from O, S and N, 
substituted alkynyl and branched alkynyl; and 

30 arjd includes monocyclic and bicycUc ftised 5, 6 and 7 membered aromatic rings, aryl 
containing 1, 2, 3 or 4 heteroatoms selected independoatiy from O, S and N, alkylaryl for 
example beozyl, and substituted aryl and substituted alkylaryl for example substituted 
benzyl. 
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■ 

The nature, position and number of any substituents and unsaturation present in any alkyl, 
alkenyi, alkynyl and aryl group may be varied. 

5 Examples of suitable substituents on any of said allcyl, alkenyi, alkynyl and aryl, including 
alkylaryl, groups include OH, halogens, amino, CN, COOH, C02alkyl(Ci to C5), COISIH2, 
CONHalkyl(Ci to C5), 0-alkyl(Ci to C5), SH, S-alkyi(Ci to C5) and NO2, and aryl(5 to 10 
ring atoms), and with respect to aryl and alkylaryl groups include alkyl (Ci to C5), alkenyi 
(C2 to C5) and alliynyl (C2 to C5), wherein any of said alkyl, alkenyi, alkynyl and arjd 

10 moieties are each optionally substituted. Siibstituents on the said alkyl, alkenyi and 
alkynjl moieties, which are preferably straight chain, can be selected from the groi^ 
comprising OH, halogens, amino, CN, SH and NO2, and is preferably a halogen, more 
preferably chlorine. Where the said alkyl^ alk^yi or alkynyl moiety is C2 to C5, the 
substituent is preferably at the terminus position. Substituents on the said aryl moiety can 

15 be selected from the group comprising OH, halogens, amino, CN, NO2, and Ci to Cio 
alkyl, which Ci to Cio alkyl moiety is optionally substituted with a member selected from 
the group comprising OH, halogens, amino, CN, SH, NO2. The said aryl moiety can 
comprise aryl or heteroaryl groups. Any ring heteroatoms may vary in position or number. 
Suitably 1, 2, 3 or 4 heteroring atoms may be present, preferably selected, independently, 

20 from O, N and S. The said aryl moiety can comprise one, or two ftised, 5, 6 or 7 
membered rings. 

Preferably is selected from Cs-aoalkyl, C3-2ocycloalkyl, C2-2oalkenyl, C3.2oalkynyl, C5.14 
aryl and Ci.ioalkylCs-waryl, more preferably Cs-walkyl, Cs-nalkenyl, Cs-ualkyayl, more 
25 preferably Ce-^alkyl, C6.i4alkenj4, Ce-walkynyl, even more preferably Cg-ioalkyl, Cs-io 
alkenyi and Cg^ioalkyajd. 

Preferably is C4-i4alkyl, C4-i4alkenyl or C4-i4alkynyl, more preferably C4.i2alkyl, C4- 
i2alkenyl or C4-i2alkynyl, even more preferably Ce-ioalkyl, Ce-ioalkeayl or C^-ioalkynyl, 
30 even more preferably Cg^ioalkyl, Cg-ioalkenyi or Cg-ioalkynyl. 



Where there is a single bond betwem X and the ring atom to which Q is attached, R* is 
preferably C6.i2alkyl, C6.i2alkenyl or Ce-ualkynyl. 



■% 
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Where thare is a double bond between X and the ring atom to which Q is attached, is 
preferably Cij-iaalkjd, C^aalkeayl or C4.i2alkynyl. 

5 Preferably R is an alkyl group. Preferably R^ is a straight chain alkyl group. Preferably 
R^ is an unsubstituted alkyl group. Preferably R^ is a saturated alkyl group. 

Preferably R^ is a Cy to C13 alkyl group. More preferably R^ is a Q to C12 alkyl group, 
evCT more preferably a C9 to Cn alkyl groiq>. Particularly preferred is R^ being a C9 or Cio 
10 alkyl groiip. 

Where R^ is a straigjit chain alkyl gn>iq>, a preferred position for substitution is the 
traninus position. 

15 Suitably any substituoat in R^ is non-polar, more suitably any such substituent is 
additionally hydrophobic. Preferred substituents on R^ include halogen and Oalkyl(Ci to 
C5). Particularly preferred is O-alkyl with C4, optionally terminally substituted with a 
halogen, preferably chlorine. 

20 When R^ is a cycloalkyl group, it suitably comprises 5 to 12 ring carbon atoms arranged in 
one or two adjoining rings. 

Preferably R^ is selected from the group comprising nC4H9, nCeHu, nCyHis and nCioHai. 
Preferably R* is nCioHai. 

25 

Preferably R^ and R* are selected from Ci-i2alkyl, C2.i2alkenyl, Cz-^alkynyl, C3, 
i2cycloalkyl, Ci^alkyl substituted with Ca-iocycloalkjd, C5-i4aryl and Ci.5alkylC5.i4aryl. 

Preferably R^* and R^ are selected from Ci.ioalkyl C2-ioalkettyl, Ca-ioalkynyl, Cialkyl 
30 substituted with Cs-scycloalkyl and Cialkyl substituted with Cs^varyl. 

Even more preferably R"^ and R^ are selected from Ci-6alkyl, C2^alkenyl, Ciallsgi 
substituted with C5-6cycloalkyl and benzyl and substituted benzyl. 
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Preferably each of R"* and R* are selected from the group comprising cycloC5H9, CH(Et)2, 
nCsHu, 2-THF, CH2cycloC6Hii, 3-THF, cycloC6Hii, C3H7, nC4H9, PhCH2, T0ICH2, 
pMeOPhCH2, CH2cycloC5H9, Me and nCsH?. 

5 

Wh^ a single bond exists between X and the ring atom to whidi Q is attached 
particularly preferred combinations of R* and R* are, respectively, nCyHis and cycloC5H9, 
nCyHis and CH(Et)2 , nCioH2i and 3-THF, nCioH2i and cycloCeHu, nCioH2i and C3H7, 
nCioH2i and CH2cycloC5H9» nCeHn and Me, nCeHn and nC3H7, and nC6Hi3 and PhCH2. 
10 A particularly preferred combination is R^ being nCioH2i and R* being CH2cycloC5H9. 

Where a double bond exists between X and the ring atom to which Q is attadied 
particularly prefored combinations of R^ and R"* are, respectively, nC4H9 and cycloC5H9, 
nCyHis and cycloC5H9, nCrHs and CH(Et)2, nCyHis and nCsHu , nCiaH2i and CH(Et)2 , 
15 nCiaH2i and cycloCsHn, nCiaH2i and nCsHy, nCi(>H2i and nC4H9, nQoHai and PhCHa, 
nCiaH2i and CH2cycloC6Hii, nCioH2i and T0ICH2, nCioH2i and pMeOPhCHa , nCeELn and 
Me, nCeHia and nC4H9, and nCeHu and PhCHa. Particularly prefeired combinations are R* 
being nCioH2i with R^ being aay of nCaHv, nC4H9, PhCH2, CH2cycloC6Hii, tolCHi, and 
pMeOPhCH2. 

20 

Suitably R^ is selected from the group comprising H, Ci to Cio alkyl, C3 to Cio cqrcloalkyl, 
Ci to Cio alkylamino, Q to Cio dialkylamino, Ci to Cio alkyloxy, Ce to Cio aryloxy, Ci to 
Cio alkylthiol, Q to Cio aryifhiol and Ce to Cio aryL 

25 Suitably R^ is selected from the group comprising H, Ci to Cio alkyl, C3 to Cio cycloalkyl, 
Ci to Cio alkjdoxy, Ce to Cio arjdoxy and Cs to Cio aiyl. 

Preferably each of R^ and R^ is a small alkyl i.e. a Ci to C2 alkyl group or H. More 
preferably each of R^ and R^ is H. 

30 

Throughout the present specification *Tialogen" is taken to include any of F, CI, Br and L 
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Where not otherwise specified, alkyl is Ci^alkjd, alkeayl is C2-6alkenyl, allgmyl is Q. 
6alkynyl, aryl is Cs-waryl and alkylarji is Ci^alkylCs-Maryi. 

Where R*, R"^ or R* is an aryl groiq), the group includes alkylaryl groups. Preferably R^ R'* 
5 andR' are Cs^uaryl groups or CMalkylC5.i4 aryl groups. Particularly preferred groups are 
benzyl and subtituted benzyl such as toluene (tol)CaH2, and pMeOPhCH2. Prefecced 
substituents include alkyl (Ci-6), alkoxy (Ci^) and halogen (F, CI, Br and !)• The preferred 
substitution positioiis for ph«yl and b»2r/l is para. Preferred aryl groups are 

10 Where there is a single bond between X and the ring atom to wfaidi Q is attached: 

when R^ is alkyl, {preferably R' is Ce-nalkji; 

when R^ is alkynyl, preferably R^ is Cg or above alkynyl, more preferably C«. 
2oa]kyn)4» ev^ more preferably Cg-walkynyl; even more preferably Cg-i2alkynyl; 
even more preferably Cg-ioalkynyl; 

15 when R^ is aryl, preferably R^ is a monocyclic or bicycHc fused 5, 6 or 7 m^bered 

linfe an aryl gjxnsp containing 1, 2, 3 or 4 heteroatoms selected independently firom 
S and N> alkylaryl fi>r example benzjd, or substituted aryl or substituted 
alkylaryl for example substituted bmzyl such as pMeOPhCH2, more prefesBbly a 
C5-i4aryl group or a C1.4alkylCs.14 aryl groiip, even more preferably a aryl group» 

20 the substitutents being as set out above; 

whoi R^ is allQi containing within the alkyl chain 1, 2, 3 or 4 heteroatoms selected 
independ^tiy £rom S and N, preferably R^ is not a thioether, even more 
preferably R^ being a thioether is excluded fiom the scope of formula (J); and/or 
when R^ is alkyl, R* is not methyl when R^ is n-butyl, Y is N, Z is O and V and U 

25 are CH, 



The preferred options recited immediately above with respect to there being a single bond 
between X and the ring atom to which Q is attached do not necessarily extend to those 
aspects of the present invention recited below directed, respectively, to: a compound 
30 according to the present invention for use in a method of treatment, suitably in the 
prophylaxis or treatment of a viral infection, preferably a cytomegalovirus infection; a 
method of prophylaxis or treatment of a viral infection, preferably a cytomegalovirus 
infection; and use of a compound of the present invention in the manufacture of a 
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medicament for use in the prophylaxis or treatm^t of a viral infection, particidarly an 
infection with cytomegalovirus. 



According to a further aspect of the present invention there is provided a method for 
preparing compounds having Formula I above wherein a 5-halo nucleoside analogue is 
contacted with a t^minal alkyne in the presence of a catalyst Alternatively 5-alkynyl 
nucleoside can be cyclised in the presence of a catalyst Suitably the catalyst is a copper 
catalyst 



10 Compounds of the present invention may be prepared by a number of methods, which may 
for example involve a reaction sdieme such as: 




15 Thus, terminal acetylenes are coupled to 5-iodouracil und^ Pd catalysed conditions to give 
intennedaite 5-alkynyl compounds that may either be isolated or used in sita These are 
cyclised under Cu catalysis to give bicycUc furano pyrimidines that are key syathons. 
These are alkylated to give mixtures of O and N alkyl products that can be readily 
separated. 

20 

The method of separation may include chromatography, predpitation, and crystallisation. 
The ratios of these products will vary, and need not be 1 :1 . 
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Compounds embodying the present invention can show anti-viral activity. In particular, it 
has surprisingly been found that compounds embodying the present invention can show 
antiviral activity against for example cytomegalovirus. 

5 

According to a further aspect of the present invention there is provided a compound 
according to the present invention for use in a method of treatment, suitably in the 
prophylaxis or treatment of a viral infection, pref^bly a cytomegalovirus viral infection. 

10 According to a fiirtha aspect of the present invoition there is provided a method of 
prophylaxis or treatment of viral infection, preferably a cytomegalovirus viral infection, 
comprising administration to a patient in need of such treatment an effective dose of a 
compoimd according to the present invention. 

IS , According to a further aspect of die present invention there is provided use of a compound 
of the present invention in the manufacture of a medicament for use in the prophylaxis or 
treatment of a viral infection, particularly an infection with c^omegalovirus. 

According to a further aspect of the present invention there is provided a pharmaceutical 
20 composition comprising a compound of the present invention in combination with a 
pharmaceutially acceptable excipient 

According to a finrtiber aspect of the present invention there is provided a metiiod of 
preparing a pharmaceutical composition comprising the stqp of combining a compoimd of 
25 the present invCTition with a pharmaceutically acceptable excipient. 

Hie compounds embodjdng die present invention present a number of advantages over 
existing agents for HCMV: 

30 1 . A novel non-nucleoside structure and possibly novel mechanism of action. 
2. Antiviral activity at non-cytotoxic concentrations. 
3* A lack of cross resistance with existing nucleoside drugs. 
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4. Useful physiochemical properties such as high lipophilicity. Lead structures 
have calculated logP (ClogP) values of Ca. 4-6. 

The high lipophilidty of the preset compounds may lead to improved in vivo dosing^ 
5 tissue distribution and pharmacokinetics. In a preliminary rodent trial a compound with 
stracture 5 wifh = C7H15 and R"^— cyclopentyi displayed significant bioavailabiUty and 
half life following ip. dosing. Moreover at a dose as high as SQm^g/day for 10 days no 
visible in vivo toxicity was noted, indicating a promising toxicology profile. Histology 
also revealed no detectable toxicity against brain, thymus, liver, lungs, kidney, breast, testi, 
10 ovum and spleen tissue. 

The compounds embodying the present invention can be sufiQdently UiK)philic to warrant 
their fonnulation and use as non-p.o dosage forms including topical, transdermal and 
ocular formulations. The latter may be of particular value versus HCMV retinitis, common 
15 in persons co-infected with HIV. The agents would therein have significant dosing, tissue 
localisation and toxicology advantage over current agents. 

The lack of diiraUty in structures embodying the present invention distinguishes them fix>m 
^ical nucleoside antivirals with possible costs of goods and ease of synthesis advantage. 

20 

The medicaments employed in the presm^t invention can be administered by oral (p.o.) or 
parenteral (Lp.) routes, including intravenous, intramuscular, intraperitoneal, subcutaneous, 
transdermal, airway (aerosol), rectal, vaginal and topical (including buccal and sublingual) 
administration. 

25 

For oral administration, the compound of the invention will generally be provided in the 
form of tablets or capsules, as a powder or granules, or as an aqueous solution or 
suspension. 

30 Tablets for oral use may include the active ingredient mixed with pharmaceutically 
acceptable exdpients such as inert diluents, disintegrating agents, binding agents, 
lubricating agents, sweetening agents, flavouring agents, colouring agents and 
preservatives. Suitable inert diluents include sodium and calcium caibonate, sodium and 
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caldum phosphate^ and lactose, while com starch and alginic add are suitable 
disintegrating agents. Binding agents may include starch and gelatin, while the lubricating 
agent, if present, will generally be magnesium stearate, stearic add or talc. If desired, the 
tablets may be coated with a material such as glyceryl monostearate or glyceryl distearate, 
5 to delay absorption in the gastrointestinal tract 



Capsules for oral use include hard gelatin capsules in which the active ingredient is mixed 
with a solid diluent, and soft gelatin c^sules wherein die active ingredient is mixed with 
water or an oil such as peanut oil, liquid parafBn or oUve oil. 

10 

Formulations for rectal administration may be presented as a suppository with a suitable 
base comprising for example cocoa butter or a salicylate. 



Formulations suitable for vaginal administration may be presented as pessaries, tampons, 
creams, gels, pastes, foams or spray formulations containing in addition to the active 
ingredient such carriers as are known in the art to be ^propriate. 



For intramuscular, intraperitoneal, subcutaneous and intravenous us^ the compounds of 
the invmtion will generally be provided in sterile aqueous solutions or suspCTsions, 
' bu£f^ed to an appropriate pH and isotonidty. Suitable aqueous vehicles include ringer's 
solution and isotonic sodium diloride. Aqueous suspensions according to die invention 
may include suspending agents such as cellulose derivatives, sodium alginate, polyvinjd- 
pynolidone and gum tragacanth, and a wetting agent such as ledtUn. Suitable 
preservatives for aqueous suspensions include ethj^ and n-propyl p-hydroxybenzoate. 



The compoimds of the invention may also be presented as liposome formulations. 

In general a suitable dose will be in the range of 0.1 to 300 mg per kilogram body wdght 
of the recipient per day, preferably in the range of 1 to 25 mg per kilogram body wdght 
per day and most preferably in the range 5 to 10 mg per kilogram body wdg^t p^ day. 
The desired dose is preferably presented as two, three, four, five or six or more sub-doses 
administered at ^ropriate intervals throughout the day. These sub-doses may be 
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administered in unit dosage foims, for example, containing 10 to 1500 mg, preferably 20 to 
1000 mg» and most preferably 50 to 700 mg of active ingredient per unit dosage form. 

Embodiments of the present invention ^will now be described by way of example only* 

5 

All reag^ts and solvents were obtained cotDmatxially and use witiiout farther purification, 
unless otherwise stated. Reaction progress was monitored by thin-layer chromatogr^hy 
(TLC) on DOAhifolien 6OF254 0J2 mm plates. Compounds were visualised by UV 
fluorescence (wavelength 365 nm). The reaction mixtures were eveqpdrated in a vacuum 

10 rotary evaporator (Buchi Rotavapor R-1 14) using the vacuum of a diaphragm pump. This 
process is referred to below as ^'evaporated/removed/distilled in vacud"^ or *imder reduced 
pressure". Flash column chromatography refers to the technique described by Still (Still 
et al J. Org. Chem. 1978, 43 (14), 2923-2925). The height of the silica gel 60 (220-440 
mesh) in ail cases was 15 cm. All air and moisture sensitive reactions were carded out 

15 imder a nitrogen atmosphere in oven-dried glassware. Reaction mixture temperatures were 
measured externally. 

and ^^C NMR spectra were recorded on a Bruk^ Avance DPX300 spectrometer at 300 
MHz and 75.5 MHz respectively, with the corresponding deuterated solvents noted. The 

20 chemical shifts are reported in parts per million relative to the residual non-daiterated 
solvent peak (8h CHCI3 7.27; 5h [DsJDMSO 2.50; and 5c CHCls 77.0 and 8c [DsJDMSO 
39.5 central peak), /values are givm in Hz. The DEPT and NOE techniques were used to 
assign different carbon atoms. ChCToical shifts are reported: value (splitting pattern, 
number of protons, coupling constant (where applicable), and assigmnent). Splitting 

25 pattern is designated as follows: s, singlet; app d, apparent doublet; d, doublet; dd, double 
doublet; t, triplet; q, quartet; quin, quintet; sex, sextet; sept, septet; no, multiplet; and br, 
broad. Elemental analyses were carried out in the Microanalytical Laboratories of the 
School of Pharmacy, University of London. 

30 6-Heptyl-3i7-fiiro[2^-iqpyriniidin-2»one (137) 
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To a stirred solution of S-Iodo-uradl (3.00 g, 12.60 imnol) in dry dunethylformamide (30 
ml) at room tanperature and under a nitrogen atmosphere, 1-hexyne (4.20 ml, 37.80 

10 mmol), ^e^aA/^r(triphenylphosplmie)palladium(0) (728 mg, 0.63 mmol), copper Q) iodide 
(240 mg, 1.26 mmol), and diisopropylethjdamine (4.4 ml, 25.20 mmol), ware added. The 
reaction mixture was stirred at room temperature for 19 hours, after which time TLC 
(chloroform/methanol 95:5) showed complete convei:sion of the starting material. 
Copper(I) iodide (240 mg, 1.26 mmol), tri^ylamine (20 ml) was added to the mixture 

15 which was subsequently refluxed for 8 hours. The reaction mixture was then concentrated 
in vacuo, and the product was purified by trituration with methanol, (1.20 g, 41%). 
^H-nmr (de-DMSO; 300 MHz): 11.97 (IH, bs, NH), 8.15 (IH, s, H-4) 637 (IH, s^ H-5), 
2.60 (2H, t, J = 7.3 Hz, a-CHj), 1.62 (2H, m, CH2), 1.28 (8H, m, 4 x CH2X 0.86 (3H, t, J = 
7.2 Hz, CHs). 

20 ^^G-nmr unavailable due to solubility problems. 



25 



30 



6-Butyl-3-cyclopentyl-3jff-furoI2,3-d]pyrimidin-2-one (138) [C£2158] 




To a suspension of 6-Butyl-3/f-furo[2,3-^qpyiinMdin-2-^^ (136) (350 mg, 1.82 mmol) in 
dry DMF (20 wl) under an atmosphere of nitrogen, potassium carbonate (502 mg, 3.64 
nunol) and cyclopentyl bromide (0,39 ml, 3.64 mmol) were added. The reaction mixture 
was stirred at 80 for one hour. The solvent was evaporated in vacuo and the residue was 
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dissolved in didiloroinethaiie and extracted with a saturated solutioii of sodium chloride. 



crude product was purified by silica colunm chromatography, using chloroform as eluen^ 
followed by a mixture of chloroform/methanol (97:3). The appropriate fractions wa» 
5 combined and the solvent was r^oved in vacuo to yield the product, whidi was further 
purified by trituration with diethyl eflier, yielding tfie pure product (47 mg» 10%) as a white 
solid. Mp: 130-131 °C. 

*H-nmr (CDCfe; 300 MHz): 7.84 (IH, s, H-4) 6.13 (IH, s, H-5), 5.29 (IH. m, CH), 2.69 
(2H, t, J = 7.2 Hz, a-CHa), 233 (2H, m, cydopentyi-CHj), 2.01-1.67 (8H, m, cyclopentyl 
10 + CM2), 1 .45 (2H, m, CH2), 0.99 (3H, t. J = 7.3 Hz, CH3). 

"C-nmr (CDCI3; 75 MHz): 14.1 (CH3), 22.5, 28.4, 29.3 (3 x CH2), 24.5, 32.8 (cyclopentjd- 
CH2), 59.6 (CH), 98.9 (C-5) 108.2 (C-4a), 135.6 (C-4), 156.2 (C-6), 1603 (C-2), 171.3 (C- 
7a). 

MS (ES+) m/e 283 (MNa^ 100%) 
15 Accurate mass: CisHzoNzQiNa requires 283.1422; found 283.1414. 

6-Batyl-2-cyclopentyIoxy-furo[2,3-d]pyrinaidine (13!?) (C£2159] 



25 Also isolated &om the above reaction as a white solid (270 mg, 57%). Mp: 69-71 ®C. 

^H-nmr (CDCI3; 300 MHz): 8.61 (IH, s, H-4) 6.42 (IH, s, H-5), 5.48 (IH, m, CH), 2.78 
(2H, t, J = 7^ Hz, a-CHa), 2.06-1.67 (lOH, m, cyclopentyl + P-CH2), 1.46 (2H, m, X-CH2), 
0.99 (3H, t, J = 73 Hz, CH3). 

"C-nmr {CDCLy, 75 MHz): 14,2 (CH3), 22.6, 28.4, 29.7 (3 x CH2), 24.2, 33.2 
30 (cyclopentyl-CH2), 80.4 (CH), 99.5 (C-5) 113.9 (C-4a), 150.9 (C-4), 158.9 (C-6), 162.6 
(C-2), 168.8 (C-7a). 
MS (ES+) m/e 283 (MNa* 100%) 

Accurate mass: CisHaoNaOaNa requires 283.1422; found 283.1428. 
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6-Heptyl-3-cyclopentyl-3J7-fiaro[2;3-^pyriiiiidiiir2K>n^ (140) [C£2160] 




This was synthesised as described for 138 above, using 350 mg of 137 (1.49 mmol) and 
0.32 ml of (^clopentjd bromide (2.98 mmol). The product was collected as a white solid 
(88 mg, 20%). Mp: 142-143 "C. 

IR (KBr): 2930.6 (aliphatic), 1677.8 (CO amide). 

15 'H-mnr {CDCU; 300 MHz): 7.80 (IH, s, H-4) 6.09 (IH, s, H-5), 5.25 (IH, m, CH), 2.64 
(2H, t, J = 7.4 Hz, a-CHa), 2.25 (2H, m, cyclopentyl-Caij), 1.90 -1.67 (8H, m, 4 x CH^O. 
1.34 (8H, m, 4 X CH2), 0.88 (3H, t, J = 6.7 Hz, CHj). "C-nmr (CDCI3; 75 MHz): 14.5 
(CH3), 23.0, 27.2, 27.9, 29.3, 29.7, 32.8 (6 x CH2), 24.5, 33.1 (cyclopentyl-CHz), 59.7 
(CH), 98.9 (C-5) 108.2 (C-4a), 135.7 (C-4), 156.2 (C-6), 160.3 (C-2), 171.6 (C-7a). 

20 MS (ES+) m/e 325 (MNa*, 100%) 

Accurate mass: CigHasNjOzNa requires 325.1892; found 325.1883 

6-HeptyI-2-<^clop^tyloxy-furo[2,3-</|pyriiiiidme (141) [C£2161] 



25 



30 




Also isolated fix>m the above reaction as a white solid (230 mg, 51%). Mp: 65-67 "C. 
m. (KBr): 2954.1 (aliphatic), 1619.6 (C=N). 
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10 



15 



20 



25 



^H-ninr (CDCI3; 300 MHz): 8.60 (IH, s, H-4) 6.36 (IH, s, H-5), 5.48 (IH, m, CH), 2.77 
(2H, t, J = 7.3 Hz, a-CHzX 2.08-1.63 (lOH, m, cyclopentyi + P-CH2), 1.42-1.27 (8H, m, 4 
X CH2), 0.91 (3H, t, J = 7J2 Hz, CH3). 

"C-nmr (CDCk; 75 MHz): 14.5 (CHj), 23.0, 27.6, 28.8, 29.4, 29.4, 32.1 (6 x CH2), 24.2, 
33.2 (cyclopeatyi-CHz), 80.4 (CH), 99.5 (C-5) 113.9 (C-4a), 150.9 (C-4), 158.9 (C-6), 
162.6(C-2), 168.8 (C-7a). 
MS (ES+) m/e 325 (MNa% 100%) 

Accurate mass: QgHzaNaOzNa requires 325.1892; fowid 325.1880 
6-Butyt-3-(l-ethyI-propyI)-3J7-furo[2,3-</|pyriimdi]i-2-one (142) [CC194] 



This was synthesised as described for 138 above, using 300 mg of 136 (1.56 mmol) and 
0.40 ml of 3-bromopentanB (3.12 mmol). The product was collected as a white solid (118 
mg, 29%). 

IR(KBr): 2958.1 (aliphatic), 1671.9 (CO amide). 

^H-nmr (CDCI3; 300 MHz): 7.72 (IH, s, H-4) 6.14 (IH, s, H-5), 4.94 (IH, m, CH), 2.68 
(2H, t, J = 7.4 Hz, a-CHa), 1.93-1.66 (6H, m, 3 x CH2), 1.43 (2H, m, CH2), 1.00-0.88 (9H, 
m, 3 X CH3). 

^^c-mnr (CDCI3; 75 MHz): 10.7, 14.1 (3 x CH3), 22.5, 27.9, 28.4, 29.3 (5 x CH2), 61.3 
(CH), 98.9 (C-5) 108.2 (C-4a), 135.4 (C-4), 156.7 (C-6), 160.3 (C-2), 171.4 (C-7a). 
MS (ES+) m/e 285 (MNa*, 100%) 

Accurate mass: Ci^azNaOaNa requires 285.1579; found 285.1586 

Anal. Calcd for C15H22N2O2: C, 68.67%; H, 8.45%; N, 10.68%. Found: C, 68.38%; H, 
8.62%; N, 10.89% 
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<»-Bnt3^2-(l-ethytpropoxy>f«u-o[2^d]pyri]mdiiie (143) [C£2193J 




Also isolated from the above reaction as a Mlute solid (171 mg, 42%). 
10 JR (KBr): 2938.4 (aliphatic), 1620.0 (C=N). 

*H-mnr (CDCI3; 300 MHz): 8.60 (IH, s, H-4) 6.35 (IH, s, H-5), 5.10 (IH, m, CH), 2.77 
(2H, t, J = 7.4 Hz, a-CH2), 1.91-1.70 (6H, m, 3 x CH2), 1.43 (2H, m, CH2), 1.00-0.90 (9H, 
m, 3 X CH3). 

'^C-nmr (CDCI3; 75 MHz): 10.0, 14.1 (3 x CH3), 22.6, 26.5, 28.4, 29.7 (5 x CH2), 80.0 
15 (CH), 99.5 (C-5) 1 13.9 (C-4a), 150.9 (C-4), 158.9 (C-6), 162.9 (C-2), 168.8 (C-7a). 

MS (ES+) m/e 285 (MNa* 100%) 

Accurate mass: CisH22N202Na requires 285.1579; found 285.1575 

Anal. Calcd for C15H22N2O2: C, 68.67%; H, 8.45%; N, 10.68%. Found: C, 66.97%; H, 
8.58%; N, 10.78% 

20 

6-Hepfy]-3-(l-ethyI-propyI)-3i7-iwo[2,3wqpyrimidin-2-one (144) [CI2190] 



25 




30 

This was synthesised as described for 138 above, using 350 mg of 137 (1.50 mmol) and 
0.40 ml of 3-bromopentane (3.00 mmol). The product was collected as a white solid (108 
mg, 28%). Mp: 128-130 °C. 
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^H-mnr (CDCI3; 300 MHz): 7.71 (IH, s, H-4) 6.14 (IH, s, H-5), 4.94 (IH, m, CH), 2.68 
(2H, t, J = 7.4 Hz, ctrCH^), 1.96-1.67 (6H, m, 3 x CH2), 1.43-1.32 (8H, m, 4 x CH2), 0.98- 
0.89 (9H, m, 3 X CH3). 

"C-nmr (CDCli; 75 MHz): 10.7, 14.5 (3 x CH3), 23.0, 27.2, 27.9, 28.7, 293 29.4, 32.1 (7 
5 X CH2), 61.3 (CH), 98.9 (C-5) 108.2 (C-4a), 135.4 (C-4), 156.7 (C-6), 160.3 (C-2), 171.4 
(C-7a). 

MS (ES+) m/e 327 (MNa*, 100%), 305 (MH^ (50%) 

Accurate mass: CigHasNzOzNa requires 327.2048; found 327.2038 

10 6-Heptyl-2-(l-ethyl-propoxy)-furo(2;3-<l]pyrmiidiiie (14^ [Ci2189] 



15 




20 Also isolated fix)m tiie above reaction as a white solid (272 70%). Mp: 70-71 "C. 

^Hnomr (CDCI3; 300 MHz): 8.48 (IH, s, H-4) 6.24 (IH, s. H-5), 5.01 (IH, m, CH), 2.65 
(2H, t, J = 7.3 Hz, a-CH^), 1.72-1.60 (6H, m, 3 x CH2), 1.60-1.20 (8H, m, 4 x CH2), 0.91- 
0.77 (9H, m, 3 x CH3). 

•'C-nmr (CDCI3; 75 MHz): 9.9, 14.4 (3 x CH3), 23.0, 26.4, 27.6, 28.7, 29.3, 29.4, 32.0 (7 x 
25 CH2), 80.0 (CH), 99.5 (C-5) 1 13.9 (C^a), 150.9 (C-4), 158.8 (C-6), 162.9 (C-2), 168.8 (C- 
7a). 

MS (ES+) m/e 327 (MNa% 100%) 

Accurate mass: Ci8H28N202Na requires 327.2048; found 327.2053 
30 6-Batylr3-penty]r3J7-faro£2^d]pyiiinidi]i-2-one (146) [€£2195] 
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This was synthesised as diesciibed for 138 above, using 250 mg of 136 (1.30 mmol) and 
515 mg of l-Iodopentane (2.60 nunol). The product was collected as a white solid (133 
10 mg, 40%). Mp: 1 39-1 41 *'C. 

*H-nmr (CDCI3; 300 MHz): 7.77 (IH, s, H-4) 6.07 (IH, s, H-5), 3.96 (2H, t, J = 7.4 Hz, N- 
CH2), 2.61 (2H, t, J = 7.4 Hz, a-CHa), 1.94-1.58 (4H, m, 3 x CH2), 1.43-1.24 (6H, m, 3 x 
CH^), 0.93-0.84 (6H, m, 2 x CH3). 

"C-nmr (CDaj; 75 MHz): 14.1, 14.3 (2 x CH3), 22.5, 22.7, 28.4, 29.0, 29.2, 293 (6 x 
15 CH2), 52.6 (N-CH2), 98.8 (C-5) 108.1 (C-4a), 139.1 (CM), 155.8 (C-6), 160.2 (C-2), 172.3 
(C-7a). 

MS (ES+) m/e 285 (MNa*, 100%) 

Accurate mass: CisHaiNiQiNa requires 285.1579; found 285.1568 
20 6-Butyl-2-pentylo:qr-faro[2,3-d]pyrimidine (147) (Cf 2327] 



Also isolated from the above reaction as a white solid (62 mg, 20%). Mp: 51-52 °C. 
^H-nmr (CDQs; 300 MHz): 8.49 (IH, s, H-4) 6.25 (IH, s, H-5), 4.32 (2H, t, J = 6.6 Hz, O- 
CH2), 2.64 (2H, t, J = 7.3 Hz, a-CH2), 1.85-1.66 (4H, m, 2 x CH2), 1.43 (6H, m, 3 x CH2), 
30 0.92-0.73 (6H, m, 2 X CH3). 

"C-nmr (COaa; 75 MHz): 14.1, 14.4 (2 x CH3), 22.5, 22.8, 28.4, 28.5, 28.9, 29.6 (7 x 
CH2). 68.3 (O-CH2), 99.5 (C-5) 114.1 (C-4a), 150.9 (CM), 159.0 (C-6), 162.8 (C-2), 
168.8(C-7a). 



25 
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MS (BS+) m/e 285 (MNa^ 100%) 

Accurate mass: Ci5H22N2Q2Na requires 285.1579; found 285.1584 



6-Hept3i-3-peii1yl-3J7-fnro[2^</|pyrmiidin-2-o]ie (148) [Cf2192] 

5 



10 




This was synthesised as described for 138 above, uang 350 mg of 137 (1.50 mmol) and 
15 594 mg of l-Iodopentane (3.00 mmol). The product was collected as a white solid (207 
mg, 45%). Mp: 161-162 

lR (KBr): 2922.1 (alq>hatic), 1678.3 (CO amide). 

*H-nmr (CDCfe; 300 MHz): 7.87 (IH, s, H-4) 6.1 8 (IH, s, H-5), 4.07 (2H, t, J = 7.4 Hz, N- 
CHa), 2.71 (2H, t, J = 7.3 Hz, a-CHa), 1.93-1.71 (4H, m, 2 x CH2), 1.42 (12H, m, 6 x 
20 CH2), 0.98 (6H, m, 2 X CH3). 

"C-mnr (CDCI3; 75 MHz): 14.3, 14.9 (2 x CH3), 22.7, 23.0, 27.2, 28.7, 29.1, 29.3, 293 
29.4 32.1 (9 X CH2), 52.6 (N-CH2), 98.8 (C-5) 108.1 (C-4a), 139.1 (C-4), 155.8 (C-6), 
1603 (C-2), 1723 (C-7a). 

MS (ES+) m/e 327 (MNa*, 100%) 
25 Accurate mass: Ci8H28N202Na requires 327J2048; found 327.2042 

6-Heptyl-2-pentyloxy-fim>[2;3-^pyrunidine (149) [CI2191] 



30 
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Also isolated fiom the above reaction as a white solid (141 31 %). Mp: 48-49 "C. 
JR (KBr): 2933.0 (alq>hatic), 1618.0 (C=N). 

^H-nmr (CDCI3; 300 MHz); 8.50 (IH, s, H-4) 6.25 (IH, s, H-5), 4.30 (2H, t, J = 6.7 Hz, O 
CH2), 2.65 (2H, t, J = 7.4 Hz, o-CaHa), 1.80-1.60 (4H, m, 2 x CH2X 1.44-1.19 (12H, m, 6 x 
5 Cai2), 0.86-0.77 (6H, m, 2 X CH3). 

^'C-ninr (CDCli; 75 MHz): 14.4 (2 x CH.3), 22.8, 23.0, 27.6, 28.5, 28.7, 28.9, 29.3, 29.4, 
32.0 (9 X CH2), 68.3 (O-CH2), 99 J (C-5) 114.1 (C-4a), 150.8 (C-4), 159.0 (C-6), 162.8 (C- 
2), 1723 (C-7a). 

MS (ES+) m/e 327 (MNa% 100%) 
1 0 Accarate mass: QsHagNaOzNa requires 327.2048; found 327.2050 

6-Heptyl-3-(tetrahydro-fiu:an-^2-yl>-3^-fh]w[2,3-4qpyrii^ (154) [Cf2196] 



15 




20 

To a suspension of 6-heptyl-3/f-furo[2,3-d]pytinudin-2-one (137) (288 mg, 1 J3 mmol) in 
dry DMF (10 ml) 2-tert-Butoxytetrahydrofuran (709 mg, 4.92 mmol) was added. The 
reaction mixture was stirred at 150°C for 10 hours. The solvent was evirated in vacuo 
and the residue was dissolved in dichloromethane and purified by silica cohmm 

25 cfaromatogr^hy, using chloroform as eluent, followed by a mixture of 
chloroform/mefhanol (98:2). Hie appa^opriate fractions w»e combined and the solveaot was 
removed in vacuo to yield the product, which was further purified by trituration wi& 
diedr^ ^er, yielding the pure product (1 50 mg mg, 40%) as a white solid. 
IR(KBr): 2927.1 (aliphatic), 1671.9 (CO amide), 1084.0 (C-O). 

30 *H-nmr (CDCI3; 300 MHz): 7.93 (IH, s, H-4) 6.09 (2H, m, H-5 and H-1'), 4,26 and 4,04 
(2H, m, H-5% 2.60 (2H, t, J = 7.4 Hz, a-CHa), 2.56 (2H, m, H-2'a), 2.18 and 2.00 (2H, m, 
H-3') 1.99 (2H, m, H-2'b), 1.59 (2H, m, CH2), 1.30-1.23 (8H, m, 4 x CH2), 0.83 (3H, t, J = 
6.7 Hz, CH3). 
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'^C-nmr (COas; 75 MHz): 14.5 (CH3), 23.0, 23.7. 27.2, 28.7, 29.3, 29.4, 32.1, 33.8 (8 x 
CH2), 71.1 (C-5% 90.2 iC-1% 99.1 (C-5), 107.6 (C-4a), 134.2 (C-4), 155.2 (C-6), 160.2 
(0-2), 171.3 (C-7a). 

MS (ES+) m/e 327 (MNa*^, 100%) 
5 Accurate mass: Ci7H24N2C)3Na requires 327. 1 685; found 327. 1 678 

Amd, Calcd for C17H24N2O3: C, 67.08%; H, 7.95%; N, 9.20%. Found: C, 67.01%; H, 
8.14%; N, 9.26% 

t 

6-Decyl-2^~dmydrofuro[293-^pyriiidd^ 26 



To a dry DMF (50 mL) solution of S-iodouracU 23 (5.00 g, 21 mmol), 
tetra]ds(triplimylphosplune)palladium(0) (1.00 & 0.87 imnol, 0.04 equiv.) and copper 
iodide (0.80 g, 4.2 mmol, 0.2 equiv.) under a nitrogen atmosphere was added dry DIPEA 
(7.3 mL, 5.42 & 42 namol, 2 equiv.) and 1-dodecyne 24 (13.5 mL, 10.48 g, 63 mmol, 3 

1 5 equiv.) via syringb with stirring. The initially opaque yellow solution proceeded to change 
colour on stirdng at room temperature to a clear dark yellow solution, and eventually an 
opaque dark green suspension formed after a coiiple of hours. The suspension was allowed 
to react at RT with stirring for 18 h. TLC analysis of the resulting mixture indicated that 
most of the starting material had reacted, and the presence of a blue flucnrescent spot was 

20 clearly observed. Dry triethylamine (25 mL) and a fiirther addition of copper iodide (0.80 
g) was then made to the suspensiojo, and the resultant reaction noixture heated to 80 for 
6 h with stirring under N2. The suspension was allowed to cool to RT overnight with 
stirring. The resultant precipitate was collected by suction filtration, and washed 
consecutively with methanol and DCM. The collected solid was triturated in hot methanol 

25 to yield the title compound 26 as a white insoluble soUd of weight 3.79 g (65 % fix)m 23). 




H 



10 



6-Decyl-2-propoxy-fiiro[2^-if|pyriiKiidine CC2303 
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25 



N 

O N 




C10H21 



26 (030 g, 1.086 mmol), potassium carbonate (0.30 g, 2.17 mmol, 2 eqoiv) and 1- 
iodopropane (30, 0.22 inL» 2.17 mmol, 2 equiv.) were suspended in dry DMF (S mL) under 
5 N2, and tiie reaction mixture heated to 100 "C with stining ovomght The solvent was 
then removed in vacuo at 80 °C, and the erode mixture purified by flash doomatography in 
a Or-S % methanol/DCM eluent gradient to yield 31 (102 m& 29 %X the title compound, as 
a white solid. *H NMR (CDCI3) 8 8.48 (s, IH, 4-H), 6.49 (s, IH, 5-H), 4.44 (t, 7 = 6.7 
Hz, 2H, O-CH^-^y 2.81 (t, J = 7.6 Hz, 2H, V-CHi^, 1.95 (app sex, 7 = 7.1 Hz, 2H, CHU, 
10 1.82 (m, J= 6.6 Hz, 2H, 0^2), 1.43 (m, 14H, CffaX 115 (t, J= 7A Hz, 3H, OCHzC^a), 
0.97 (t, J= 7.0 Hz, 3H, -CH2Cfl3); NMR (CaJQa) 8 168.9 (7a-C), 162i> (2-C), 159.1 
(6-C), 150.9 (4-CH), 114.2 (4a-C), 99.5 (5-CH), 69.9 (O-Cffe), 32.3 (I'-CHa), 30.0 (CH2), 
29.9 (CH2), 29.7 (CH2), 29.6 (CH2), 29.5 (CH2), 28.8 (CH2), 27.6 (CH2), 23.1 (CH2), 22.6 
(CH2), 14.5 (0-CH2Cfl3), 10.9 (-CH2CH3). 

15 

6-Decyl-3-propyl-3iiEr-faro[2,3-4ipyri]iiidiii-2-one C£2304 




20 Also isolated from the mix was 191 mg of the title compound 32 (55 % yield) as a white 
soHd 'H NMR (CDCI3) 8 7.74(s, IH, 4-H), 6.1 3(s, IH, 5-H), 4.01 (t, J= 7.3 Hz, 2H, N- 
Cff2-), 2.70 (t, J= 7.7 Hz, 2H, I'-CiTa), 1.89 (app sex, J= 7.4 Hz, 2H, C/fc), 1.89 (m, J = 
7.4 Hz, 2H, CHi), 1.70 (m, J= 7.4 Hz, 2H, Cff2), 138 (m, 14H, CH2), 1.04 (t, 7.4 Hz, . 
3H, N-CH2GHi), 0.96 (t, J = 7.0 Hz, 3H, -CHaCffs); ^^C NMR (CDQa) 8 169.9 (7a-C), 

25 160.4 (2-C), 156.1 (6-C), 138.9 (4-CH), 108.6 (4a-C), 98.6 (5-CH), 54.2 (N-CH2), 32.3 
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(V-Oh), 30.0 (Caiz), 29.9 (CH2), 29.7 (CShX 29.6 (CH2), 29.5 (CH2), 28.7 (CH2), 27.2 
(CH2), 23.1 (CH2), 22.8 (CH2), 14.5 (0-CH2C^r3), 1 1 .5 (-CH2CH3). 



2-Butoxy-6-decyl-luro[2^-d]pyriiiiidine C£2305 

5 




26 (030 g, 1.086 nunolX potasstum caibonate (0.30 g, 2.17 mmol, 2 equiv) and 1- 
iodobutane 33 (0.25 mL, 2.17 mmol, 2 equiv.) w«e suspemded in dry DMF (5 mL) under 

10 N2, and the reaction mixtine heated to 100 with stirring overnight The solvit was 
then removed in vacuo at 80 "C, and the crude mixture purified by flash chromatogr^hy in 
a 0-5 % mettianol/DCM ehient gradiait to yield 34 (1 14 mg, 32 %) as white solid. 
*H NMR (CDOa) 6 8.61 (s, IH, 4-H), 6.36 (s, IH, 5-H), 436 (t, J= 6.7 Hz. 2H. O-Cfli-), 
2.75 (t, y = 7.6 Hz, 2H, V-CH2), 1.90-1.74 (m, 4H, Cfli), 1.54 (m, 2H. 0%), 1.29 (m, 

15 14H, Cff2), 1.00 (t, J = 6.8 Hz, 3H, O-CHtPH^), 0.91 iX,J= 7.0 Hz, 3H, -CHzCfla); ^^C 
NMR (CDCla) 8 168.9 (7a-C), 162.9 (2-C), 159.1 (6-C), \50J9 (4-CH), 113.9 (4a-C), 99.5 
(5-CH), 68.1 (O-CH2), 323 (r-CH2), 31.3 (CH2), 30.0 (CH2), 29.9 (CH2), 29.7 (CH2), 
29.6 (012), 29.5 (CH2), 28.8 (CH2), 27.6 (CH2), 23.1 (CH2), 19.6 (CH2), 14.5 (O- 
CH2C3I3), 14.2 (-CH2CH3). 

20 

3-Bafyl-6-decyt3^-furoI2,3-d)pyrimidin-2-oneCjE2306 
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Also isolated from tfie mixture was the title compound 35 (205 mg, 57 % yield) as a white 
solid. 



*H NMR (CDCI3) 5 7.76 (s, IH, 4-H), 6.04 (s, IH, 5-H), 3.93 (t, /= 7.4 Hz, 2H, N-Cffa-X 
2.56 (t, y = 7.4 Hz, 2H, I'-C/fz), 1-71 (m, 2H, CH^ 1.60 (m, 2H, CH2X 136-1.18 (mi 
5 16H, Cffa), 0.88 (t, J= 7.2 Hz, 3H, N-CH2.Gfir3), 0.80 (t, J = 6.5 Hz, 3H, -CH2Cff3); '^C 
NMR (CDOs) 5 172.3 (7a-C), 160.3 (2-C), 155.9 (6-C), 139.2 (4-CH), 108.2 (4arC), 98.8 
(5-CH), 52.4 (N-CH2-), 32.3 (I'-CHj), 31.6 (CH2), 30.0 (CH2), 29.9 (CH2), 29.7 (CH2), 
29.5 (CH2), 29.4 (CH2), 28.7 (CH2), 27.2 (CH2), 23.1 (CH2), 20.2 (CH2), 14.5 (O- 
CH2CJy3), 14.1 (-CH2CH3). 



15 6-I>ec^-2,3-dihydiofun>[2,3-<j]pyrimidin-2-one 26 (200 mg, 0.72 mmol), potassium 
carbonate (199 mg, 1.44 mmol, 2 equiv.) and l-iodopentane 36 (0.2 ml^ 2 eqoiv.) wea« 
sospoided in dry DMF (8 mL) imder N2, and Ifae suspension heated to 1 20 ^'C with sttning 
for 4 h. The solvent was removed in vacuo at 80 "C, with subsequent additions and 
removals of toluene (2 mL) to eliminate DMF traces. The crude residue was purified by 

20 flash column chromatography to yield 37 (88 mg, 35 %) as a cream solid. 



*H NMR (CDa3) 5 8.57 (s, IH, 4-H), 6.33 (s, IH, 5-H), 4.38 (t, 2H, J = 6.7 Hz, 1 '-GH2), 
2.73 (t, 2H, J= 7.4 Hz, a-CHz), 1.84 (qt, 2H, J= 6.8 Hz, CH^, 1.74 (m, 2H, CH2), 1.50- 
1.26 (m, 18H, 9 x CH2), 0.94-0.85 (m, 6H, 2 x CH3); NMR (CDa3) 8 168.9 (7a-C), 
162.9 (2-Q, 159.1 (6-C), 150.9 (4a-C), 99.5 (5-CH), 68.4 (I'-CHz), 32.3 (CH2), 30.0 
25 (CH2), 29.9 (CH2), 29.7 (CH2), 29.5 (CH2), 28.9 (CH2), 28.8 (CHz), 28.7 (CH2), 28.5 
(CH2), 27.6 (CH2), 23.1 (CH2), 22.9 (CH2), 14.5 (CH3), 14.4 (CH3). Elemental analysis 
calcd for C21H34N2O2 (346.5): C 72.79, N 8.08, H 9.89; found C 73.68, N 10.03, H 8.06. 



10 



6-DecyI-2-pentyloxy-2,3-dmydrofuro[2;3w/]pyTuiiidine Cf2247 
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2-CydopentyIoay-^decyl-2^-dihydrofaro[2,3-((lpy]iiiiid^ 




S 26 (1.00 g, 3.62 mmol), potassium carbonate (1.00 g, 7J24 imnol, 2 equiv.) and (^lopentjd 
bromide 39 (0.23 mL, 2.17 minol, 2 equiv.) were suspended in diy DMF (15 mL) under 
Nz, and the mixture stined at RT for 6 h. The grey/green suspension was then heated to 
120 °C for 5 h, then allowed to cool with stirring overnight The solvent was removed in 
vacuo at 80 °C. The crude residue was purified by flash column diromatogc^hy in 0-1% 

10 MeOH/DCM elu^t gradi^ to yield 40 as a white solid (0.87 g, 70 % yield). 'H NMR 
(CDCla) 8 8.48 (b, IH, 4-H), 6.23 (s, IH, 5-H), 536 (m, IH, T-H), 2.65 (t, 2H,J= 7.5 Hz, 
otnCHz), 1.93-1.52 (m, lOH, 5 x CH2), 1.25-1.17 (m, 14H, 7 x CHid, 0.78 (t, 3H, J= 6.5 
Hz, CH3); "C NMR (C3DCI3) 8 = 168.8 (7a-C), 162.5 (2-C), 158.9 (6-C), 150.9 (4-CH), 
113.9 (4a-C), 99.5 (5-CH), 80.3 (I'-CH), 33.1 (2 x CH2), 32.3 (CHj), 30.0 (CH2), 29.9 

15 (CH2), 29.7 (CH2), 29.5 (CH2), 28.7 (CH2), 27.6 (2 x CH2), 24.2 (CH2), 23.1 (CH2), 14.5 
(CH3). Elemental analysis calculated for C21H32N2Q2 (344.5): C 73Jt2, N 8.13, H 9.36; 
found C 73.85, N 8.61, H 9.84. 



3-C^clopentylr^decyI-2,3--dihydiwforo[2,3-d)pyrimidiii-2-oneC^ 



20 




Also isolated from tiie above reaction was the title compotmd 41 (0.1 8 g, 14 %) as a ydlow 
solid. 
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NMR (CDCI3) 5 7.79 (s, IH, 4-H), 6.05 (s, IH, 5-H), 5.16 (m, IH. 1 '-H), 2.56 (t, 2H, J 
=1.5 Hz, arCH2), 2.16 (m, 2H, Cife), 1.82-1.55 (m, 8H, 4 x C^a), 1.25-1.19 (m, 14H, 7 x 
CH2\ 0.80 (t, 3H, J= 6.4 Hz, C^s); NMR (CDGI3) 6 171.6 (7a-C), 1603 (6-C), 156.2 
(2-CX 135.8 (4-CH), 108.3 (4a-C), 99.0 (5-CH), 59.7 (I'-CHa), 32.8 (2 x CH2), 323 
5 (CH2), 30.0 (CH2), 29.7 (OIz), 29.4 (Ola), 28.7 (CH2), 27.2 (2 x CH2X 24.5 (CH2), 23.1 
(CH2), 14.5 (CH3). Elemeatal analyds calculated for C21H32N2O2 (344.5): C 73.22, N 8.13, 
H 9.36; found C 72.83, N 8.18, H 9.84. 



2-<l'-£thyI>propyloxy>6-dec3i-2,3-dihydrofuro[2^-<]pyriiiudine^ 



10 




C10H21 



26 (0.50 g, 1.81 mmolX potassium carbonate (0.50 g, 3.62 mmol, 2 equiv) and 3- 
facomopentane 42 (0.45 ml^ 3.62 mmol, 2 equiv.) were suspended in dry DMF (15 mL) 
under N2, and the reaction mixture heated to 120 with stining for 150 min. TTie dark 
suspension was allowed to cool to RT over 2 h, and then the solvent was removed imder 
15 reduced pressure at 80 "C. The residue was then subjected to flash column 
diromatogrj^hy purification in a 0-5 % MeOH/DCM elueait gradient to yield 43 as a 
yellow oil of weight 0.27 g (43 % yield). 

'H NMR (CDCI3) 8 = 8.44 (s, IH, 4-H), 6.20 (s, IH, 5-H), 4.96 (qt, IH, 6.0 Hz, 1 '-H), 
2.60 (t, 2H, y = 7.5 Hz, a-Cffj), 1.68-1.55 (m, 6H, 3 x CHiX 1.24-1.13 (m, 12H, 6 x CHi^, 
0.84 (t, 6H, J= 7.4 Hz, 2 X 0%), 0.74 (t, 3H, J= 6.9 Hz, CH3); "C NMR {CDCLi) 8 = 
168.8 (7a-C), 162.9 (6-C), 158.7 (2-C), 150.9 (4-CH), 113.9 (4a-C), 99.5 (5-CH), 79.9 (1'- 
CEO, 32.2 iCHi), 29.9 iCHi), 29.7 (GfiTz). 29.6 (Cif2), 29.4 {CHi), 28.7 {CHz\ 27.6 (C/^), 
26.7 (2 X Cfli), 26.4 (0%), 23.0 (CHi\ 14.4 (Cflb), 9.9 (2 x C/6). Elemental analysis 
calcd for C21H34N2O2 (346.5): C 72.79, N 8.08, H 9.89; found C 73.12, N 8.56, H 9.93. 
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C10H21 



Also isolated fcom fhe above reaction was the title confound 44 as a white solid (0.168 g. 



'H NMR (CDQa) 6 = 7.72 (s, IH, 4-H). 6.15 (s, IH, 5-H), 4.94 (b, IH, I'-H), 2.67 (t, 2H, 
7 = 7.4 Hz, a-CfTa), 1.87 (m, 2H, CHi), 1.71 (m, 4H, 2 x Cffj), 136-1.23 (m. 14H, 7 x 
CH-d, 0.91 (t, 9H, J= 6.8 Hz. 3 X Cfl^); ^^C NMR (CDCI3) 5 = 171.2 (7a-C), 160.4 (6-C), 
156.7 (2-C), 135.5 (4-CH), 1083 (4a-C), 98.9 (5-CH), 32.3 (Cfli), 30.0 {CHi), 29.9 (C/fe), 
10 29.7 (2 X Cffe), 29.5 (CfiTj), 28.7 (Cffa), 28.0 (Cffe), 27.2 (Cfife), 23.1 (Ci^i), 14.5 (CJSj), 
10.8 (2 X CH3). Elemoital analysis calculated fat C21H34N2Q2 (346.5): C 72.79, N 8.08, H 
9.89; found C 72.65, N 8.16, H 10.08. 

2<>)rdohexy]oxy-6Hlec3i-2^Hlihydrofuro[2,3-<(|pyri^ 



26 (300 mg, 1.086 mmol) and potassium carbonate (299 mg, 2.17 mmol, 2 equiv.) were 
20 suspended in dry DMF (10 mL) and cyclohexyl bromide 45 (0.54 mL, 2.17 mmol, 2 
equiv.) added via syringe under Nj. The suspeosion was heated wifli stirring to 100 °C 
overnight. The solvent was rraioved in vacuo at 80 °C. The residue was suspended in 
DCM and wasdied with water. The organic layer was dried over MgS04, tfie solvent 
distilled in vacuo and the resultant residue purified by flash column chromatography in a 0> 



5 27%). 



15 
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2 % MeOH/DCM duent gradient to yield 46 as a clear coloinless waxy solid (78 mg, 20 % 
yield). 

NMR (CDCI3) 8 = 8.68 (s, IH. 4-H), 6.43 (s, IH, 5-H), 5.16 (m, IH, I'-H), 2.85 (t, 2H, 
/= 7.4 Hz, a-Cff2), 2.19 (m, 2H, Cffz), 1.94 (m, 2H, C^Tj), 1.84 (m, 2H, CSTz), 1.72 (m. 
5 2H, C^^s), 1.58-1.32 (m, 18H, 9 x C%), 0.99 (t, 3H, J= 6.4 Hz. Cffs); "C NMR (CDCI3) 5 
168.9 (7a-C), 162.3 (2-C), 158.9 (6-C), 151.0 (4-CH), 114.0 (4a-C), 99.6 (5-CH), 75.8 (1*- 
CH), 323 (CH2), 32.0 (CH2), 30.0 (CH2), 29.9 (CH2), 29.7 (2 x CH2), 29.5 (CH2), 28.8 
(CH2), 27.6 (CH2), 26.0 (CH2), 24.3 (2 x CH2), 23.1 (CH2), 14.6 (CH3). 

3-C>y^ciohesyl-^-decyl-2^dihydrofaro[2,3-d]pyiiinidi^ C£2295 



Also isolated from the above reactioa was the title compound 47 (23 mg, 6 %) as a white 
soUd. 'H NMR (CDCI3) 7.86 (s, IH, 4-H), 6.13 (s, IH, 5-H), 4.90 (m, IH, I'-H), 2.68 (t, 
2H, J= 7.4 Hz, a-Cff2), 2.09-1.30 (m, 26H. 13 x Cfli), 0.93 (t, 3H, J= 62 Hz, Cffj); ^^C 
15 NMR (CDCI3) 5 171.5 (7a^, 160.3 (2-C), 155.8 (6-H), 135.6 (4-CH), 108,1 (4a^C), 98.9 
(5-CH), 57.1 (I'-CH), 33.3 (CH2), 323 (CH2), 32.0 (2 x CH2), 29.7 (2 x CH2), 26.2 (CH2), 
25.8 (CH2), 24.3 (CH2), 23.1 (CH2), 14.6 (CH3). 



6-Decyl-3-(tetrahydro-furan-2-ylmethyI)-3£r-fiaro[2^-4qpyrimidhi-2-one 72 Cf2309 



10 




20 
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The titie compound 72 (157 mg, 42 %) was also isolated from the reaction mixture as a 
white solid. 

*H NMR (CDCI3) 5 7.95 (s, IH. 4-H), 6.13 (s, IH, 5-H), 4.55 (dd, J= 2.3, 13.6 Hz, IH, N- 
OTa-THF), 4.29 (m, IH, N-Cffa-THF), 3.93-3.72 (m, 3H, THF-Cfl), 2.68 (t, J= 7.4 Hz. 
5 2H, I'-Cfli), 2.26-2.15 (m, IH, IHF-CH), 2.00-1.90 (m, 2H, Cffj), 1.71-1.63 (m, 3H, 
THF-CH), 137-1.31 (m, 14H, Cffa), 0.93 (t, 7 = 6.4 Hz, 3H, CH3); ^^C NMR (CDaa) 8 
172.4 (7a-C), 160.2 (2-C), 156.1 (6-C), 140.5 (4-CH), 107.9 (4a-C), 98.9 (5-CH), 773 
CIHF-C), 68.6 (THF-Q, 54.9 (N-1 '-CH2-THF), 323 (CH2), 30.0 (CH2), 29.9 (CH2), 29.8 
(CH2), 29.7 (C3l2), 29.5 (CH2), 29.2 (CH2), 28.7 (CH2), 27.2 (CH2), 26.2 (CH2), 23.1 
10 (CH2), 14.6 (-CSH2CH3). 



2-Cydohe:^Imethosy-6-decyl-iiiro[2:3-i/|pyrimidineC£2274 




26 (0.30 g, 1.086 imnol) and potassium caifoonate (0.30 g, 2.17 mmol, 2 equiv) were 
suspended in dry DMF (10 mL) undor N2, and (brompm6tfa>4)cyclohexane 48 (030 mL, 
2.17 mmol, 2 equiv.) added via syringe to the resultant stiired suspension. The suspeosion 
was th^ heated to 120 "C wifli stirring for 3 h, then allowed to cool with stirring 
20 overnight Hie solvent was than removed in vacuo at 80 "C, and the crude mixture 
purified by flash chromatography in a 0-2% methanol/DCM eluent gradient to yield 49 
(1 89 mg, 47 %) as white soUd. 

'H NMR (CDQa) 8 8.63 (s, IH, 4-H), 6.67 (s, IH, 5-H), 4.35 (d, J= 6.2 Hz, 2H, O-C^Ta- 
CyHx), 2.79 (t, J= 7.4 Hz, 2H, V-CH2), 1.97-1.90 (m, 3H, CyHx-CfO, 178 (m, 6H, 
25 CyHx-Cfl), 138-131 (m, 16H, Cffz), 1.19-1.08 (m, 2H, CyHx-C^, 0.91 (t, J= 6.4 Hz, 
3H, -CH2C*r3); NMR (CDdi) 8 168.9 (7a-C), 163.0 (2-C), 159.1 (6-C), 150.9 (4-CH), 
114.2 (4a-C), 99.5 (5-CH), 73.6 (O-CHa-CyHx), 37.7 (CyHx-C), 32.3 (V-CH^, 30.2 
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(CyHx-Q, 30.0 (2 X CHj), 29.8 (CHz), 29.7 (CHz), 29.5 (CHa), 28.8 (CH2), 27.6 (CH2), 
26.9 (CH2). 26.2 (2 X CH2), 23.1 (CH2), 14.6 (-CH2CH3). 

3-Cyclohexylmethyl-^-decyI-3^-fa]^[2^-</|pyriiiddin-2-^^ 



Also isolated fix>m the mix as a white solid in a yield of 33 % (129 mg) was fAe ftffe 
compound 5fi» 



10 *H NMR (CDOa) 5 7.72 (s, IH, 4-H), 6.12 (s, IH, 5-H), 3.64 (d, y = 7.3 Hz, 2H, N-C£r2- 
CyHx), 2.66 (t, J = 7.5 Hz, 2H, 1'-Cff2). 2.04-1.95 (m, IH, CyHx-CH), 1.94-1.68 (ni, 6H, 
CyHx-C«). 135-1.29 (m, 16H, CHi), 1.23 (m, 2H, CyHx-CH), 102 (m, 2H, CyHx-CH), 
0.90 (t, y = 6.4 Hz, 3H, -CH2CH3); "C NMR (CDCI3) 5 172.3 (7a-C), 160.3 (2-C), 156.0 
(6-0, 139.7 (4-CH), 107.7 (4a-C), 98.7 (5-CH), 58.8 (N-CHz-CyHx), 36.9 (CyHx-Q, 32.3 

15 (r-CH2X 30.9 (CyHx-Q, 30.0 (CH2), 29.9 (CH2), 29.8 (CH2), 29.6 (OJz), 293 (CH2), 
28.7 (CH2), 27.2 (CH2), 26.6 (CH2), 26.0 (2 X Cffc), 23.1 (CH2), 14.6 (-CH2CH3). 



2-Beiizyloxy-6-decyI-fiu-o[2;WIpyrimidine C£2307 



5 




20 




26 (0.30 g, 1.086 mmol), potassium caibonate (0.30 & 2.17 mmol, 2 eqvdv) and benzyl 
chloride (51, 0.25 mL, 2.17 mmol, 2 equiv.) were suspeoided in dry DMF (5 mL) under N2, 



Hill 



lllll 
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and the reaction mixture heated to 100 ^^C with stirring overnight The solvoit was then 
removed in vacuo at 80 °C, and the crude mixture purified hy flash chromatogre^hy in a O- 
S % medianol/DCM eluent gradient to yield 52 (54 mg» 14 %) as white solid. 
*H NMR (CDCI3) 5 8.66 (s, IH, 4-H), 7.57 (d, J = 6.7 Hz, 2H, Ar-CH), 7.36 (m, 3H, Ar- 
5 CH), 6.40 (s, IH, 5-H), 5.54 (s, 2H, 0-C&2-Ph), 2.78 (t, J = 7.2 Hz, 2H, V-CH2), 1.79 (m, 
2H, CH2), 1.32 (m, 14H, CH2X 0.92 (m, 3H, -CHaCf^s); "CNMR (CDQa) 8 168.8 (7a-C), 
162.5 (2-C), 159.4 (6-C), 150.9 (4-CH), 137.0 (Ar-C), 128.8 (Ar-Q, 128.4 (Ar-Q, 128.3 
(Ar-C), 113.9 (4a-C), 99.6 (5-CH), 69.7 (CKTHz-Ph), 32.3 (l'-CH2), 30.0 (CH2), 29.9 
(CH2), 29.7 (2 X CH2), 29.5 (CH2), 28.8 (CH2), 27.6 (CH2), 23.1 (CH2), 14.6 (-CaH2CH3). 

0 

3-BeiizyI-6^decyl-3J7-liiro[2^-<lpyruiiidin-2-one C£2308 




15 Also isolated from ihe acade residue was the title compound 53 (258 mg, 65 %) as white ; 
soHd. 

'H NMR iCDCh) 8 7.74 (s, IH, 4-H), 7.42 (m, 5H, Ar-Cfl), 6 07 (s, IH, 5-H), 5.26 (s, 2H, 
N-C»2-Ph), 2.67 (t, J= 73 Hz, 2H,1 '-€%), 1.83 (m, 2H, CH2), 1.66 (m, 14H, Cff2), 0.93 
(t, J= 6.9 Hz, 3H, -CH2Cfl3); NMR {CDCls) 8 172.3 (7a-C), 160.8 (2-C), 156.1 (6-C), 
20 1383 (4-CH), 135.9 (Ar-Q, 129.6 (Ar-C), 129.1 (Ar-Q, 129.0 (Ar-Q, 108.6 (4a-C), 98.8 
(5-CH), 54.4 (N-CHz-Ph), 323 (I'-CHz), 30.0 (CH2), 29.9 (CH2), 29.7 (CH2), 29.6 (CH2), 
29.4 (CH2), 28.7 (CH2), 27.2 (CH2), 23.1 (CH2), 14.5 (-CH2CH3). 
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6-Decyl-3-(telrahydro-fiiran-2^-yl)-2^dihydr^^ 

.C10H21 



5 mL) under an atmosphere of N2, and 2-rer^-butoxytetrahydrofuran 54 (034 mJ.^ 031 & 
2.17 nomol, 2 equiv.) added via syringe with stirring. The resultant green suspension was 
heated to 150 for 5 h wifli stirrings then the solvent was removed vaxd&c reduced 
pressure at 80 ''C. The re^due was purified via flash column chromatography in DCM to 
yield 90 mg (24 %) of the title compound 55 as a pale yellow compound. 



10 NMR (CDCI3) 8 7.95 (s, IH, 4-H), 6.10 (m, 2H, 5-H and r^H), 4.29 (m, IH, 5*-H), 
4.06 (m, IH, 5'-H), 2.63 (t, 2H, J^= 7.5 Hz, a-C/fe), 2.56 (m, IH, THF-C^O, 2.17 (m, IH, 
THF-C/Z), 2.01 (m, IH, THF-Cif), 1.83 (m, IH, THF-C/Q, L66 (m, 2H, 0%), 130-1.1.9 
(m, 14H, 7 X CH2X 0.86 (t, 3H, J= 63 Hz, CH3); NMR (CDCI3) 8 171.9 (7a-C), 160.0 
(6-C)> 155.2 (2"C), 134SL (4-CH), 107.6 (4a-C), 99.1 (5-CH), 90.2 (2'-CH), 71.1 (S'-CHa), 

15 33.8 (CH2), 323 (CH2), 30.0 (CH2), 29.9 (CH2), 29.7 (2 x CH2), 29.5 (C3J2), 28.7 (CH2), 
27.2 (CH2), 23.7 (CH2), 23.1 (CH2), 14.6 (CH3). 

Mefhanesulfonic acid tetrahydro-furan-3-yl ester 64 



3-Hydroxytetrahydrofuran 57 (0.50 g, 0.46 mL, 5.5 mmol) and triethylamine (1 mL, 7 
mmol, 1.3 equiv.) were dissolved in dry DCM (5 mL) and the solution cooled to 0 with 
stirring. Methanesulfonyl chloride 63 (0.55 mL, 7 mmol, 1.3 equiv.) was added slowly via 
syringe to the chilled solution. The solution was allowed to warm to RT, and the resultant 
25 suspension stirred at RT for 24 h. Dry DCM (20 mL) was then added to the susprasion to 






O 
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i&-fi>nn a solution. The solution was allowed to stir at RT for a further 36 h. The solvent 
was removed in vacuo and the residue dissolved in water. The aqueous solution was 
extracted with DCM. The DCM extracts weare theai washed with hrine, and die brine 
wadiings extracted with fresh DCM. The combined organic layers weace then dried over 
5 MgS04. The solvent was removed under reduced pressure to yield 64 as a yellow viscous 
liquid (0.80 96 %), which was used without further puiificatiQii. 

'H NMR iCDCh) 6 5.20 (m. IH, I'-CH), 3.94-3.74 (m, 4H, THF-CJ?), 2.96 (s, 3H, Cffs), 
2.18-2.11 (m, 2H, THF-Cff); "C NMR (CDCI3): 8138 (I'-CH), 73.4 {T-CH^, 67.1 (4'- 
CH2), 38.8 (CH3), 33.7 (3*-CH2). 

10 

6-De<^lr2-(tetrahydro-furan-^-ylo^)-fiu:o[2^«Qpyriinidine58 




15 26 (0.182 & 0.66 mmol), potassium caibonate (0.182 g, 1.33 mmol, 2 equiv) and 
methanesulfonic add tetcahydro-furaorS-yl ester 64 (0.105 g, 0.63 mmol, 0.95 equiv) were 
suispended in dry DMF (5 mL) under N2, and the reaction mixture heated to 80 °C with 
stining for 8 h. The solvent was then removed in vacuo at 80 **C, and lh& resultant residue 
purified by flash cbromatogr^hy in a 0-5 % methanol/DCM elurait gradient to yield 58 

20 (140 mg, 62 %) as white soHd. 

NMR (CDCaa) 8 8.64 (s, IH, 4-H), 6.40 (s, IH, 5-H), 5.64-5.59 (m, IH, O-l'-THF), 
4.07-3.96 (m, 4H, THF-Cfl), 2.80 (t, y= 7.5 Hz, 2H, V-CHz), 1.79 (quin, J =7.6 Hz, 2H, 
CHz), 1.39-1.31 (m, 14H, CH2X 0.93 (t, J= 6.5 Hz, 3H, -CH.2CH3); "C NMR (CDQa) 6 
168.6 (7a-C), 163.0 (2-C), 159.5 (6-C), 151.0 (4-CH), 114.6 (4a-C), 99.6 (5-CH), 78.2 (1'- 

25 TEEF-Q, 78.2 (THF-Q, 73.8 (THF-C). 67.7 (I'-THF-Q, 33.5 (I'-CHa), 32.3 (CMa), 30.0 
(CH2), 29.9 (CH2), 29.8 (CH2), 29.7 (CH2), 29.5 (CH2), 28.8 (CH2), 27.6 (CH2), 23.1 
(CH2), 14.6 (-CH2CH3). 
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6-])ecyl-3-(teti^ydro-fnran-3-yI)-32^furo[2;3-</lpyr^ C£2276 



15 




Also isolated fiom the resddue was Ihe title conqmund 59 as a white solid (22 mg, 10 %). 

NMR (CDCI3) 8 8.00 (s, IH, 4-H), 6.12 (s, IH, 5-H), 5.68 (m, IH, N-l'-TUF), 4.23- 
4.09 (m, 2H, THF-Cfl), 3.97-3.86 (m, 2H, THF-Cfl), 2.68 (m, 2H, I'-C^j), 1.72 (m, 2H, 
C/Ta), 136-1-30 (m, 16H, CHi), 0.91 (t, y = 6.3 Hz, 3H, -CHaCiTa^ "C NMR (COaj) 8 
171.8 (7a-C), 160.7 (2-C), 156.0 (6-C), 136.0 (4-CH), 109.1 (4a-C), 99.1 (5-CH), 73.4 (!»- 
THF-Q, 78.2 (THF-C), 67.6 (THF-C), 58.1 (I'-THF-Qi 34.2 (r-CHz), 323 (CH2), 30.0 
(CH2), 29.9 (CH2), 29.7 (CH2), 29.6 (CHi>, 29.4 (CH2), 28.7 (CH2). 27.2 (CHz), 23:1 
(CH2), 14.5 (-CH2CH3). 



Methanesulfonic acid tetrahydro-faran-3-yi methyl ester 66 



Tetrahydro-S-fiiratt methanol 65 (0.50 & 4.9 nunoi) was dissolved in dry DCM (30 mL) 
and tdethylamine (1.06 mL, 8.8 mmol, 1.8 equiv) was added to the solution via i^vinge 

20 under N2 with stirring. The solution was cooled to 0 and methanesulfonyl chloride 63 
(0.68 mL, 8.8 mmol, 1.8 equiv) added diopwise via syringe. The resultant solution was 
allowed to warm to RT and stirred at RT for 36 h. The solvent was then removed in vacuo. 
The residue was dissolved in fresh DCM and water (25 mL) added to ihe solution. The 
solution was then extracted with DCM. The DCM extracts were washed with brine, and 

25 the brine back-extracted with DCM. The combined DCM extracts were then reduced in 
vacuo to yield a yellow oil (66, 0.88 & quantitative). 
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Methanesulfonic add tetrahydro-iiiran-2-yl methyl ester 70 




10 



15 



20 



Tetrahydiofiirfuryl alcohol 69 (0.50 4.9 mmol) was dissolved in dry DCM (30 mL) and 
triethylamine (1.06 mL, 8.8 mmol, 1.8 eqpuv) was added to the solution via syringe under 
N2 with stirring. The solution was cooled to 0 '^C and methanesulfonyl chloride 63 (0.68 
mLy 8.8 nunol, 1.8 equiv) added dropwise via syringe to the cooled solution. The lesultant 
solution was allowed to wann to RT and stilted at RT for 36 h. The solvent was then 
removed in vacuo. The residue was dissolved in fi:esh DCM and water (25 mL) added to 
the solution. The solution was then extracted with DCM. The DCM extocts were washed 
with brine, and the brine back-extracted with DCM. The combined DCM extracts were 
dried (M[gS04X then reduced in vactio to yield a yellow oil (70, 0.86 & 98 %). 

6»I>eGyI-2-(tetrahydro-furan>2-yImethoxy)-fi^ 71 

^CioHai 



26 (0.182 g, 1.086 mmol), potassium carbonate (0.182 g, 2.17 mmol, 2 equiv) and 
methanesulfonic add tetrahydro-furan-2-ylmethyl ester 70 (0.186 g, 1.086 mmol) were 
suspended in dry DMF (5 mL) under N2, and the reaction mixture heated to 100 "^C with 
stirring under N2 for 8 h. The solvent was removed in vacuo. The resultant residue was 
suspended in water (100 mL) and extracted with DCM (5 X 50 mL), thm washed with 
brine. The combined DCM extracts were dried over MgS04, filtered, reduced in vacuo 
and purified by flash colximn chromatogr^hy in a carefully altered 0-5 % methanol/DCM 
solvent eluent gradient to yield 120 mg (32 %) of the title compound 71 as a white solid. 
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NMR (CDCI3) 8 8.63 (s, IH, 4-H), 6.39 (s, IH, 5-H), 4.49-4.36 (m, 3H, THF-Cfl), 
4.03-3.94 (m, IH, O-Cfli-THF), 3.91-3.84 (m, IH. O-Cfli-THF), 2.79 (1, y = 7.4 Hz, 2H, 
I'-C^Ta), 2.19-1.84 (m, 4H, THF-CH), 1.80-1.73 (m, 2H, Cffz), 138-1.31 (m. 14H, C£?0, 
0.93 (t, J= 6.4 Hz, 3H, Ci^a); "C NMR (CDaa) 8 168.8 (7a-C), 162.6 (2-C), 159.3 (6-C), 
5 150.9 (4-CH), 114.5 (4»-C), 99.5 (5-CH), 77.6 (THF-Q, 70.1 (THF-Q, 68.9 (O-l'-CHz- 
THF), 32.3 (CH2), 30.0 (CH2), 29.9 (CH2), 29.7 (2 X CH2), 29.5 (CH2), 28.8 (CHz), 28.7 
(CH2), 27.6 (CH2), 26.1 (CH2), 23.1 (CH2), 14.6 (-CH2CH3). 



The title conq><nmd 72 (157 m& 42 %) was also isolated fixan tilie reaction mixtme as a 
white soUd. 'H NMR (CDCI3) 8 7.95 (s, IH, 4-H), 6.13 (s, IH, 5-H), 4.55 (dd, J= 2.3, 13.6 

15 Hz, IH, N-Cfl2-THF), 4.29 (m, IH, N-C^Tz-THF), 3.93-3.72 (m, 3H, THF-Cff), 2.68 (t, y = 
7.4 Hz, 2H, 1'-Cff2). 2.26-2.15 (m, IH, THF-Cfi), 2.00-1.90 (m, 2H, Cffz), 1.71-1.63 (m, 
3H, IHF-C^, 137-1.31 (m, 14H, Cff2), 0.93 (t,y= 6.4 Hz, 3H, Cflj); NMR (COaj) 
8 172.4 (7a-C), 160.2 (2-C), 156.1 (6-C), 140.5 (4-CH), 107.9 (4a-C), 98.9 (5-CH), 77.3 
(THF-C), 68.6 (THF-C), 54.9 (N-r-CHz-THF), 32.3 (CH2), 30.0 (CH2), 29.9 (CH2), 29.8 

20 (CH2), 29.7 (CH2), 29.5 (CH2), 29.2 (CH2), 28.7 (CH2), 27.2 (CH2), 26.2 (CH2), 23.1 
(CH2), 14.6 (-CH2CH3). 

6-Decy]r2-(tetrahydro-pyraii-2-yimethoxy>furo[2,3-d]pyiii^ 



6-DecyI-3-(teti^ydro-fiu*an-2-yImethyI)-3t£r-inro[2,3-ii]py^ 72 



10 




1 
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26 (0.30 g, 1,086 mmol), potassium carbonate (0.30 g, 2.17 mmoU 2 equiv) were 
suspended in dry DMF (5 mL) under N2, and 2-(hromomethyl)tetrahydro-2&pyran 74 
5 (0.28 niL> 2.17 mmol, 2 equiv) added via syringe with stitdng under N2. The resultant 
mixture was heated to 1 10 with stirring overnight. The solvent was then removed in 
vacuo at 80 ^^C, and the residue suspended in water (100 mL) and esLtracted with DCM (5 
X 50 mL). The combined DCM extracts were washed with brine, dried over MgS04, 
filtered, reduced in vacuo and purified slowly by flash chromatography in a DCM» then 

10 carefully altered 0-5 % methanol/DCM eluent gradient to yield the title compound 61 as a 
white solid (120 mg, 30 %) as a white soUd. *H NMR (CDas) 6 8.63 (s, IH, 4-1^, 6.38 (s, 
IH, 5-H), 4.50-4.34 (m, 2H, 0-CH2'THP\ 4.08 (m, IH, THP-C/Q, 3.83 (m, IH, THP- 
CH), 3.54 (t, y= 11.3 Hz, IH, THP-Cfl), 2.79 (t, J= 7.4 Hz, 2H, r-Cife), 1-97-L94 (m, 
IH, THP-CH>, 1-76 (app d, 7.6 Hz, 2H, Cfli), L39-L31 (m, 16H, Cfli), 0.93 (t, J= 6.5 

15 Hz, 3H, -CH2Ci73); NMR (CDCI3) 5 168.8 (7a-C), 162.6 (2^C), 1593 (6-C), 150.9 (4- 
CH), 114.5 (4a;C), 99.5 (5-CH), 76.0 (THP-Q, 71.3 (THP-Q, 67.7 (I'-CHz-THP), 323 
(C3l2), 30.0 (CH2), 29.9 (CH2), 29.8 (CH2), 29.7 (CH2), 29.5 (CH2), 28.8 (CH2), 28.5 
(CH2), 27.6 (CH2), 26.3 (CH2), 23.5 (CH2), 23.1 (CH2), 14.6 (-CH2CH3). 

20 6-De(^l-3-(tetrahydro-pyran-2-yImethyl>3£r-furo[253- 62 
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Also isolated from the mixture was 62, the title confound ia 26% yield (105 mg) as a 
white cQmpoimd. 

*HNMR (CaXHa) 8 7.84 (s, IH, 4-H), 6.11 (s, IH, 5-H), 4.48 (dd, J= 1.9, 6.7 Hz, IH, N- 
Cfi2-THP), 3.92 (ajpp d, J= 10.7 Hz, IH, THP-C^, 3.71 (m, IH, THP-Cfl), 3.52 (J5)p q, ^ 
5 = 4.5, 6.7 Hz, IH, THP-CiO> 3.38-3.30 (m, IH, THP-CH), 2.66 (t, y = 7.4 Hz, 2H, 1'- 
CHi), 1.97-1.94 (m, IH, THP-CH), 1.88-1.47 (m, 4H, CHi), 1.35-1.29 (m, 18H, Ci^fe), OSl 
(t, y = 6.5 Hz, 3H, -CHzCfla); ^'C NMR (CDaj) 6 172.5 (7a-C), 160.0 (2-C), 156.1 (6-C), 
141.1 (4-CH), 107.5 (4a-C), 98.9 (5-CH), 753 (THP-C), 68.7 (THP-C), 56.6 (I'-CHz- 
THP), 323 (CHa), 30.0 (CH2), 29.9 (CH2), 29.8 (CH2), 29.7 (CH2), 29.5 (CH2), 29.4 
10 (CH2), 28.7 (CH2), 27.2 (CH2), 263 (CH2), 233 (CH2), 23.1 (CH2), 14.6 (-CH2CH3). 



Methanesulfonic acid 3-metltyl-cyclopentyl ester 76 




15 

3-Methylcyclopeiitanol 75 (0.5 g, 4.99 mmol) was dissolved in dry DCM (25 mL), and 
triediylamme (0.8 ml^ 6.5 mmol, 13 equiv) added to the stirred solution und^ N2, which 
was tihien cooled to 0 °C. Methanesulfonyl diloride (0.5 mL, 6.5 mmol, 1.3 equiv) was 
added dropwise via syringe to the chilled solution, die resultant sohition wanned to RT and 
20 allowed to react at RT with stirring for 36 h. The solvent was removed in vacuo, and the 
residue dissolved in water (50 mL), which was extracted with DCM. (5 X 50 mL). The 
combined DCM extracts were washed with brine (\^ch was back extracted witibt fresh 
DCM (25mL)), dried (MgS04), iSltered and reduced under vacuum to yield a clear yellow 
oil (789 mg, 88 %). 

25 

6-Decyl-2-(4-me1]io:^b»izyIoxy)-3^-fiiro[2,3-</|pyrimidineCf2315 
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C10H21 



O 



6-De(:^l-2,3s]jhydrofixco[2,3-d]p}admiidin-2-^^ 26 (0.50 g, 1.81 mmol) and potassium 
carbonate (0.50 g, 3.62 mmol, 2 equiv.) were suspended in dry DMF (6 mL), and 4- 
5 methoxybenzyl chloride (0.5 ml^ 3.62 mmol, 2 equiv) added to the stirred solution via 
syringe under N2. The resultant mixture was heated with stirring to 120 "C overnight. TTie 
solvent were removed m vacuo at 80 "C, then the resddue purified by flash column 
diromatogtaphy in a 0-5 % MeOH/DCM ehieat gradient to yield the title conqtound X (63 
mg, 9 %) as a white solid. 

10 *H NMR iCDdz) 8 8.61 (s, IH, H-4), 7.48 (d, J= 8.4 Hz, 2H, Ar-Cfl), 6.93 (d, J= 8.7 Hz, 
2H, Ax-CH), 635 (s, IH, H-5), 5.44 (s, 2H, Ph-Cfli), 3.82 (s, 3H, O-Cffs), 2.77 (t, J= 7.3 
Hz, 2H, a-Cff2), 1.75 (qt, J= 7.3 Hz, 2H, Ci/a), 1.40-1.29 (m, 14H, CH2), 0.91 (t, y = 7.0 
Hz, 3H, CH3); ''C NMR (CDCI3) 6 168.2 (7a-C), 159.6 (C-2), 159.3 (C-6), 149.9 (4-CH), 
130.8 (Ar-CH), 129.7 (Ar-CH)» 116.2 (Ar-CH). 114.3 (Ar-CH), 99.7 (5-CH), 69.7 (^hr 

15 CH2), 32.3 (a-CHiX 30.0 (Cth}, 29.9 (CH2), 29.7 (CH2), 29.6 (CH2), 28.8 (CH2), 27.6 
(CH2), 23.5 (CH2), 21.1 (CH2), 14.6 (CH3). 

6-Decyl-3H4-methoxybeiizyQ-3J7-^furo[2;3wqpyiiinid^ 



20 




1» 



'ft. 
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Also obtained fix>ni the mixture was the title compound as a vt^te solid 34 (312 mg, 44 %). 

NMR (CDQs) 8 7.70 (s, IH, H-4), 7.35 (d, J= 8.0 Hz, 2H, Ai-CH), 6.95 (d, J= 7.8 Hz, 
2H, Ar-CfO, 6.06 (s, IH, H-5), 5.18 (s, 2H, Ph-C£fe), 3.86 (s, 3H, O-CfljX 2.66 (t, J'= 7.5 
Hz, 2H, a-Cffx), 1.69 (m, 2H, Ci^a), 1.40-1.31 (m, 14H, Cfl^), 0.93 (t, 7.2 Hz. 3H, 
5 CHi)', '^C NMR (CDQa) 5 172.4 (7arC), 160.6 (C-2), 155.8 (C-6), 138.1 (4-CH), 130.7 
(Ar-CH), 128.5 (Ar-CEI), 114.9 (Ar-CH), 108.2 (4a-C), 98.9 (5-CH), 55.7 (O-CH3), 54.0 
(Ph-CH2), 32.3 (a-CHa), 30.0 (CH2), 29.9 (CH2), 29.7 (CHj), 29.6 (CH2), 29.4 (CH2), 28.7 
(CH2), 27.2 (CH2), 23. 1 (CH2), 14.6 (CH3). 



10 6-De(^2-(4-meAylbaizylo3y)-3^-furo[2,3wqpyrimidine C£2313 

'C10H21 



O N 





CH3 



6-Decyl-2,3-dihydrofuro[2,3-d]pyrimidin-2-ojie 26 (0.50 g, 1.81 mmol), potassium 
carbonate (0.50 & 3.62 mmol, 2 equiv) were suspended in dry DMF (5 ml) and 4- 
15 methylbenzjd chloride (0.5 mL, 3.62 mmol, 2 eqniv) added to the stirred suspension under 
N2 via syringe. The resultant mixture was then heated at 100 overnight The solvents 
were ranoved in vacuo at 80 and the resultant residue purified by flash column 
dtromatogr^y in a 0-5 % methanol/DCM ehieait gradient to yield 30, the title product 
(105 mg, 15 %), as a white soUd. 

20 »H NMR (CDCla) 8 8.64 (s, IH, H-4), 7.45 (d, J== 7.9 Hz, 2H, Ar-CH), 7.21 (d, J= 8.0 Hz. 
2H, Ar-Cfl), 6.40 (s, IH, H-5), 5.49 (s, 2H, Ph-Cffz), 2.80 (t, J= 7.4 Hz, 2H, a-CHi), 2.43 
(s, 3H, Ar-Cfl^), 1.79 (qt, 7 = 6.8 Hz, 2H. Cfli). 1.47-1.32 (m, 14H, CH2), 0.94 (t, J= 7.2 
Hz, 3H, CH3); "C NMR (CDCI3) 8 168.8 (7a-C), 162.2 (C-2), 159.3 (C-6), 149.9 (4-CH), 
138.5 (Ar-CH). 129.5 (Ar-CEJ), 128.5 (Ar-CEI), 114.3 (Ar-CH), 99.6 (5-CH), 69.6 (Ph- 

25 CH2), 32.3 (a-CHz), 30.0 (CH2), 29.9 (CH2), 29.7 (CH2), 29.5 (CH2), 28.8 (CH2), 23.1 
(CH2), 21.7 (CH2), 14.6 (CH3). 
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6-Dec3i-3-(4-me1iiylben:^I>n3J7-faro[2^<i]pyriiiiidi^ CC2314 

✓C10H21 




CH3 




5 NMR (CDCh) 8 7.71 (s, IH, H-4), 730 (d, J= SSL Hz, 2H, Ai-CH), 7.23 (d, ^ = 8.0 Hz, 
2H, Ar-Cfl), 6.05 (s, IH, H-5), 5.20 (s. 2H, 2h-CH^, 2.66 (t, y = 7.4 Hz. 2H, a-Cffj), 2.63 
(s, 3H, A1-CH3X 1.73 (qt, 7.6 Hz, 2H, CH^, 1.43-1.32 (m, 14H, CH^, 0.92 (t, J= 7.0 
Hz, 3H, CH3); NMR (CDCI3) 8 172.3 (7a-C), 160.6 (C-2), 156J2 (C-6), 138.9 (4-CH), 
132.8 (Ar-CH), 129J2 (Ar-CH), 128.5 (Ar-CH), 114.3 (Ar-CH), 98.8 (5-CH), 54.2 (Ph- 
10 CH2), 323 (a-CHz), 30.0 (CH2), 29.9 (CH2), 29.7 (CH2), 29.6 (CH2), 29.4 (CH2), 28.7 
(CH2), 27.1 (GHz), 23.1 (CH2), 21.6 (CH3), 14.6 (CH3). 

6-Hexyl-2,3-dihydrofuro(23-d]pyiiinidiiir2-oiie 



5-Iodoiiraca 23 (5.00 g, 21 mmol), teti:akis(tripheiiylphosphine)palladium(0) (1.0 g, 0.87 
mmol, 0.04 equiv), and copper iodide (0.80 g, 4.2 mmol, 0J2 equiv) were dissolved in dry 
DMF (50 mL) with stirring under N2. DIPEA (7.3 mL, 5.42 g, 42 mmol, 2 equiv), then 1- 

20 oc^e (9.3 mL, 6.93 g, 63 mmol, 3 equiv) were added sequ^tially to the soluti<ni via 
syringe and the resultant solution, which darkened fix)m golden to tiarlc green over 20 min, 
left to stir at RT for 18 h. A fiirdier addition of copper iodide (0.80 g) was then made, 
followed by triefbylamine (25 mL) and the resultant susp^ion heated at 120 "C for 6 h. 
The suspension was allowed to cool, the volume of solvent reduced to ca. 20 mL, and the 

25 solid collected by filtration, washed with DCM and methanol to yield a grey powder of 




wo 2004/096813 



PCT/GB2004/001687 



45 



wdgjit 3.13 g (38, 68 %). 'H NMR (CDCI3) 8 12.23 (hr, IH, NH), 8.16 (br, IH, H-4), 6.38 

(br, IH, H-5), 2.65 (t, J= 7.1 Hz, 2H, OrC^z), 1.63 (qt,/= 7.4 Hz, 2H, C^Tz), 1.31 (ni,6H, 
Cife), 0.88 (t, J= 6.4 Hz, 3H, Cffs). 

5 6-Hei^lr3-methyl-3J7-fiiro[2,3-iqpyriiiiidin--2-oiie Cf2344 



6-He^-2,3-diliydtofinx>[2,3-J]pyiiimdi^^ 38 (0.40 g, 1.82 mmol) and potesshim 
10 caibotiate (0.50 g, 3.64 mmol, 2 equiv) w«e suspended in dry DMF (5 mL) under N2 and 
methyl iodide (0.23 mL, 3.64 mmol, 2 equiv) added vto syringe to the stirred suspeosion, 
winch was then heated to 80 ovonight Hie solvaits were removed in vacuo and the 
crude purified by flash colunm diromatography in a 0-5% MeOH/DCM solvent gradioit to 
yield Ae title product 40 as a white solid in very low yield (25 mg, 6 %). 



15 ^H NMR (CDQa) 8 7.76 (s, IH, H-4), 6.04 (s, IH. H-5), 3.59 (s. 3H, N-Cflj), 2.59 (t. ^ = 
7.5 Hz, 2H, a-Ci^a), 1.63 (qt, J= 7.4 Hz, 2H, QHi), 135-1J20 (m, 6H, GHi), 0.83 (t, J = 
7.0 Hz, 3H, Cfls); "C NMR (CDOa), 8 172.5 (7a-C), 160.5 (C-2), 156.4 (C-6), 139.5 (4- 
CH), 1083 (4a-C), 98.6 (5-CEJ), 40.2 (N-CH3), 31.8 (o-CHa), 29.1 (CHa), 28.7 (CH2), 27.1 
(CH2), 22.9 (CH2), 14.5 (CH3). 




20 



2-ButyIoxy-6-hexyI-furo[2,3-</|pyrinudine C£2346 
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6-Hex3i-2,3-dihydrofiiro[2^-<qpyriimdiiir2 38 (0.40 g, 1.82 mmol), potassium 
catfoonate (0.50 & 3.65 mmol, 2 equiv) and 1-iodobutane (0.41 mL> 3.62 nunol, 2 equiv) 
were suspended in dry DMF (5 mL) under N2 and heated to 80 *C with stirring ovetm^t 
The solvents were removed in vacuo and the crude purified by flash column 
5 chromatogr^hy in a 0-5% MeOH/DCM solvent gradient to yield the title product 42 as a 
white soUd (1 80 mg, 36 %). 

'H NMR (CDCI3) 6 8.65 (s, IH, H-4), 6.34 (s, IH, H-5), 4.42 (t, J= 6.6 Hz, 2H, 0-CH^\ 
2.77 (t, J= 7.5 Hz, 2H, <x-CH2% 1.86 (qt, J = 7.5 Hz, 2H, Cffa), 1.76 (qt, / = 7.5 Hz, 2H, 
Cfla), 1.55 (m, 2H, Cfli), 1.43-1.31 (m, 6H, CHi), 1.00 (t, 7.2 Hz, 3H, CH3), 0.92 (t, / 
10 = 6.8 Hz, 3H, Cfla); "C NMR (CDaa) 8 168.8 (7a-C), 162.8 (C-2). 159.1 (C-6), 150.8 (4- 
CH), 99.6 (5-Cfi), 68.1 (O-Ofc-), 31.9 (a-CHa), 31.3 (CHa), 31.2 (CH^), 29.1 (CH2), 28.8 
(CH2). 27.6 (CH2), 22^ (CH2), 19.6 (CH2), 14.5 (CH3), MJl (CH3). 

■t 

2- Benz3^oxy-6-he^^fiaro[2,3-d]pyrimidineC£2348 

15 6-Hexyl-23-dihydrofiiro[23-<Qpyrimidin-2-one (44, 0.40 g, 1.82 mmol) and potassium 
carbonate (0.50 g, 3.64 nunol, 2 equiv) wear© added under N2 to dry DMF (5 mL), and the 
resultant suspension charged with h&aayi chloride 43 (0.42 ml^ 3.64 mmol, 2 equiv), thai 
heated to 80 "C ovonig^ The solvents were removed m vacuo and the crude purified by 
flash column chromatography in a 0-5% MeOH/DCM eluent gradient to yield 39 mg (44, 7 

20 %) of the title compound as a white sotid. 

•h NMR (CDCI3) 8 8.65 (br, IH, H-4), 7.57 (d, J= 7.4 Hz, 2H, Ar-CH), 7.46-7.36 (m, 3H, 
Ar-Cfl), 6.38 (s, IH, H-5), 5.53 (s, 2H, Ph-Cffa), 2.81 (t, J= 7.6 Hz, 2H, a-CHi), 1.79 (qt, 
J = 7.4 Hz, 2H, Cffz). 1.47-1.33 (m, 6H, CSfe), 0.95 (t,J= 6.8 Hz, 3H, Cffj); "C NMR 
(CDa3) 8 168.8 (7a-C), 162.5 (C-2), 159.4 (C-6), 150.9 (4-CH), 137.0 (Ar-C), 128.8 (Ar- 
25 Q, 128.4 (Ar-Q, 128.3 (Ar-Q, 113.9 (4-CH), 99.6 (Ar-Q, 69.7 (0-CH2-Ph), 31.9 (or- 
Caia), 29.1 (CH2), 28.7 (CH2), 27.1 (CH2), 23.0 (CH2), 14.5 (CH3). 

3- Beiizyl- 6-hexyt3J5'-furo[2,3-</|pyriiiiidjii-2-one CjE2349 
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20 




Also obtained fiom the purification process was the title coinpound 45 as a white solid 
(391 mg, 69 %). 

5 'H NMR (CDCI3) 6 7.89 (s, IH, H-4), 7.49 (m, 5H, Ar-Cfl), 6.19 (s, IH, H-5), 5.39 (s, 2H, 
Ph-Cyy2), 2.76 (t. y= 7.4 Hz, 2H, ct^J^a), 1.80 (qt, J = 7.4 Hz, 2H. CHt), 1.54-1.38 (m, 
6H, Cfla), 1.02 (t, J= 6.8 Hz, 3H, Cffj); "C NMR (CDCI3) 8 172.2 (7a-C), 160.7 (C-2), 
156.1 (C-6), 138.5 (Ar-Q, 136.0 (Ar-C), 129.5 (2 x Ar-Q, 129.0 (Ar-Q, 128.9 (Ar-C), 
108.6 (4-CH), 98.9 (5-CH), 54.5 (N-CHr-Ph), 31.8 (a-CHz), 29.1 (OIz), 28.7 (CH2), 27.1 
10 (CH2), 22.9 (CH2), 14.5 (Caia). 

Biological Activity 

Products where X=-Y=N, Z=Q=0, U=V=CH and and R*^ are as given in Tables 1 

15 and 2 below embodying flie preset invCTition were tested in vtiro in tissue cultures for 
toxicity and for potent antiviral actions with respect to cytomegalovirus (CMV). The 
results are given in Tables 1 and 2 below. 



The column headings in Tables 1 and 2 are as follows: 



14 8 

R% K' and R' are as defined with respect to formula I above. 



ECWfim CMV-AD169 is the drug concentration in \iM required to reduce by 50% CMV 
strain AD169 induced cytopathidty in human embryonic lung fibroblast (HEL) ceUs 
25 measured 7 days post infection compared to untreated control. 
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BCso/^M CMV Davis is the drug conc^tration in required to reduce by 50% CMV 
strain Davis induced cytopatfaidty in human embryonic lung fibroblast (HEL) cells 
measured 7 days post infection compared to untreated control. 

5 CCso/jiM is the compound concentration required to reduce flie cell number by 50%. 

Furth» details of the methodology employed can be found in McGuigan et aL J. 
Med.Chem., 1999, 42, 4479-4484. 



10 Table 1 






ECso/pM 




No. 






CMV 
AD169 


1 CMV 
Davis 


CCso/|»M 


2158 


nC4H9 


CycloC5H9 


^50 


>50 


ND 


2160 




CycloCyH9 


5 


4 


194 


2194 


nC4H9 


CH(Et)2 


>50 


>200 


>200 


2190 


nCrHis 


CH(Et)2 


20 


50 


>200 


2195 


11C4H9 


nCjHii 


>5Q 


>50 


>200 


2192 




nCsHii 


>200 


>200 


>200 


2196 


11C7H15 


2-THF 


>20 


>20 


46 


2249 


nCioHji 


2-THF 


>50 


50 


>200 
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2275 




CHzCydo CfiHu 


>200 


>200 


>200 


2276 




3-THF 


20 


10 


148 


2295 


01C10H21 


Cydo CeHii 


38 


50 


>200 


2304 


nCioH2i 


C3H7 


40 


8 


>200 


2306 


nCioHai 


nC4H9 


>200 


>200 


>200 


2308 


nCioH2i 


PhCH2 


>40 


>40 


>200 


2314 


nCioH2i 


T0ICH2 


>40 


>40 


>200 


2316 


nCioHai 


pMeOPhCH2 


>200 


>200 


>200 


2309 


nCioH2i 


CH2Cyclo C^9 


0.78 


0.84 


49 


2344 


nC6Hi3 


Me 


18 


20 


ND 


2345 






20 


20 


ND 


2347 




nC4H9 


19 


20 


M) 


2349 




PhCHa 


>200 


>200 


ND 



Table 2 










No. 






CMV 
AD169 




C3MV 
Davis 


CCso/fiM 


2159 


nC4H9 


Cyclo C5H9 


8 


7 




108 


2161 


nCyHis 


Cydo C5H9 


3 


5 




132 



* 

»1 



wo 2004/096813 PCT/GB2004/001687 

50 



2193 


nC4H9 


CH(Et)2 


>20 


>20 


98 




2189 


nCyHis 


CH(Et)2 


>5 


12 


98 




2191 


nCvHis 


nCsHu 


>5 


16 


1109 




2247 


nCioHai 


11C5H11 


>200 


>200 


>200 




2250 


11C10H21 


Cyclo C5H9 


>50 


>50 


>200 




2252 


nCioHai 


CH(Et)2 


16 


10 


127 




2294 


nCioHzi 


Cyclo C^n 


12 


16 


>200 




2303 




nCsHy 


2.5 


2.1 


126 




2305 


nCioHai 


11C4H9 


3.9 


2.7 


>200 




2307 


nCioH2i 


PhCH2 


3.3 


1.1 


>200 




2274 


nCioHzi 


CH2CydoC6Hn 


4.4 


2.9 


>200 




2313 


nCioHai 


T0ICH2 


10.5 


3.9 


>200 




2315 




pMeOPhCHi 


33 


2.9 


>200 




2343 




Me 


>8 


4.7 


ND 




2346 


nC6Hi3 


nC4H9 


8 


3 


ND 




2348 


nC6Hi3 


PI1CH2 


>200 


>3.6 


ND 





• 

\ 
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CLAIMS 

1 . A chemical compoand having the fomrala (Q: 




5 whorein: 



and R'' are indepead^fly selected fiom alkyl, aryl> alkeayl and alkynyl; 

Z is selected firam O, NH, S, NR^ and (CH2)n wh^ n is 1 to 10, and CT2 where T may 
10 be the same or different and is selected fix>m hydrogen, alkjd and halogens, and is alkyl, 
alkenyi or aryl; 

Y is selected from N, CH and CR^ where R^ is alkyl, alkenyi, alkynyl or aryl; 



15 Q is selected from O, S, NH, N-alkyl, CH2, CHalkyl and C(alkyl)2; 

U is selected from N and CR^, R^ is selected from hydrogen, alkyl, halogen, amino, 
alkylamino, dialkylamino, nitro, cyano, aUcoxy, aryloxy, thiol, alkylthiol, aiyltfaiol and 
aryl; 

20 

V is selected fiom N and CR^, where R^ is selected from hydrogen, alkyl, halogens, 
alkyloxy, aryloxy and aryl; and 

wlien a double bond exists bdween X and the ring atom to which Q is attached and Q is 
25 linked to the ring moiety by a single bond, X is selected from N, CH and CR'^, where R'' is 
selected from alkyl, alkenyi, alkynyl and aryl; and 



• % 

\ 
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when a double bond links Q to the ring moiety and a single bond exists between X and the 
ring atom to which Q is attached, R'^ does not exist and X is NR^ where is alkyl, 
alkenyl, alkynjd or aryl, except that when Y is N, R* is not an alkyl or alkenyl group 
substituted at the fourth atom of the chain of said alkyl or alkenyl group, counted along the 
5 shortest route away from the ring moiety including any heteroatom pr^ent in said chain, 
by a member selected j&om OH, phosphate, diphosphate, triphosphate, phosphonat^ 
diphosphonate, triphosphonate and pharmacologically acceptable salts, derivatives and 
prodrugs thereof; 

1 0 and pharmacologically acc^table salts, derivatives and prodrags of compounds of formula 
L 

2* A compoimd according to claim 1 wherem when a double bond exists between X 
and the ring atom to which Q is attached, X and Y are both N. 

15 

3. A compound according to claim 1 or claim 2 wherein when a double bond exists 
betweenX and Ihering atom to which Q is attached, Z is O or NH, prefembly O. 

4. A compound according to any one of claims 1 to 3 wherein when a double bond 
20 exists between X and the ring atom to which Q is attached, Q is O. 

5. A compound according to claim 1 wherein X and Y are N, Q and Z are 
independently selected from O, S and NH, and prefembly both Q and Z are O. 

25 6. A compound according to any one of claims 1 to 5 wherein eadi of U and V is CH, 

?• A compound according to any one of claims 1 to 6 wherein R^ is selected from C3. 
2oaIkyl, C3-2ocycloalkyl, Cs-aoalkenyl, Cs-aoalkynyl, Cs-naryl and Ci-ioaliylCs-Haryi, 
preferably Ca-nalkyl, Ca-ualkenyl and Ca-nalkynyl, more preferably Cs-ioalkyl, C8.10 
30 alkenyl and Cg-ioalkynyl. 

8. A compound acconhng to claim 7 wherein R* is unbranched and unsubstitated €3,12 
alkyl, preferably Ce-io alkyL 
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9. A compound according to anyone of claims 1 to 7 wherdn each of R"* and is 
selected &om Ci-ualkyl, Ci.i2a]keny], Ci-i2alkynyl, Cs-nq^cloalkyl, Ci.6alkyl substituted 
with C3-7cycloalkyl, Ci-aalkyl, Cs-waryl and Cs-scycloalkyi and C5-t4aryl containing 1, 2, 3 
5 or 4 hetero ring atoms indep^dently selected from O, N and S, preferably R"^ and R* are 
selected from Ci.ioalkyi, Ci.ioalkenyl and Ci^ioalkynyL 

10* A compound according to any one of claims 1 to 8 wherein R* is C3.i4 alkyl, C3-14 
alkenyl or C3-14 alkenyl, preferably C6-14 alkyl, C6.i4 alkenyl or C6-14 alkynyl, and R"* and R* 
10 are selected from Cun alkyl, C3.10 cycloalkyl, Ci^ alkyl substituted with C^jf cycloalkyl, 
preferably C5-6 alDqi or C5-6 cycloalkyl. 

11* A compound according to one of clainis 1 to 9 wherein rMs Cio allgd. 

12. A compound according to any one of claims 1 to 11 wherem R"* and R* are selected 
frombeozylor substituted benzji. 

15 13. A compound according to any one of claims 1 to 10 wherein R"^ and R^ are Ci alkyl 
substttated with Ci^io cycloalkyl, preferably Ci alkyl substituted with C5-6 cycloalkyl. 

14. A compound according to claim 1 wherein X and Y are both N, U and V are both 
CH, Z and Q are independently selected from O, S and NH, and each of R^ R"* and R^ are 
Cg-ii alkyL 

20 15. A compound selected from the gn>xq> comprising: 

6-Butyl-3H>yclopentyl-3iy-fijro[2,3-tqpyrunidin-2K^ (139) [Cf2158] 
6-Butyl-2-cyclopentyloxy-friro[2,3-<lpyiinidine (130) [Cf2159] 
6-Heptyl-3-cyclopentyl-3Zf-fta:o[2,3-^pyrimidin-2--one (140) [Cf2160] 
6-Heptyl-2-cyclopentyloxy-ftffo[2,3-fiGpyrimidine (141) [Cf2161] 

25 6-Butyl-3-(l-ethyl-propyl)-3Jy-fi3ro[2,3-^yrimidm^ 

6-Butyl-2-(l-ethyl-propoxy)-fiiro[2,3-J]pyiimidine (143) [C£2193] 
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6-Heptyl-3Kl-«thyl-pn)pyl)Ojy-furo[2^-<i]pyiiim (144) [Cf2190] 

6-Hept3i-2-(l-etliyi-pn)poxy>foro[2^-^5ramdme (145) [Cf2189] 
6-But3d-3-pentyl-3jy-fa«>[23-^3TM (146) [Cf2195] 

6-Butyi-2-pentyloxy-fi3ro[2,3-^qp3ramdme (147) [CmiT} 
5 6-Hqptyi-3-pentyi-3Zr-ftoo[2,3-iflpynm (148) [Cf2192] 

6-Hq>tyi-3-peatyioxy-3jy-furo[2,3-£i]p3a^ (149) [Cf2191] 

6-Heptyl-3-(tetrahydro-fi3ran-2-yl)-3^-furo (154) [Cf2196] 

6-Decyl-2-propoxy-too[2,3-^pyrimidm C£2303 
6-Decyl-3-propyl-3i?-furo[2,3-cqpyrim Cf2304 
10 2-Butoxy-^HJe<^-fbro[2,3-<qpyriniidine Cf2305 

3-Butyl-6-decyl-3iy-furo[2,3-^flpyriniidi^^^ Cf2306 
6-Decyi-2-peatyloxy-23-dihydrofuix)[2^-d]py^ Cf2247 

2- <::yclopentyioxy-6-de€yl-2,3-<Iihydix>^ C£2250 

3- Cyclopeatyl-^ecyl-2,3-dihydrofuro[2,3-dripycL^ Cf2251 

1 5 2-(l *-Ethyl-propyloxy)-^ecyl-2,3-dihydrofuro[2,3-d]^ C£2252 
3-(l '-Ethyl-propyl)-6-dec>d-2^-dihydrofuro[2,3-^pyr^ CQ253 

2- Cyclohexyioxy-6-decyl-2,3-<iihydrofuro[23-i3Qp3ra^ 

3- Cyclohexyl-6Hiecyl-2,3-dihydrofuro[2,3-^qpyii^ 

6-Decyl-3-(tetrahydro-furan-2-ylmethyl>3jy-to 
20 C£2309 

2-Cyclohexyimethoxy-6-decyl-ftiro[2,3-t/Ipy^^ 
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3-C>^lohexylmethyl-6-decyl-3fr-furo[2,3-^ Cf2275 

2- Ben2yloxy-6-<lecyl-furo[2»3-£Gpyr^ CCSO? 

3- Beiizyl-6-dec3d-3Jy-furo[2,3-^yri^ Cf2308 
6-Decyl-3-(tetrahydro-fiji:an-2'-yl>2,3-dihydroto 

5 C£2249 

6-Decyl-2-(telTdiydn)-fiiratt-3-yloxy 58 
6-Decyl-3-(tetrahydro-£uran-3-yl)-3i/-fiTO 

6-Decyl-2-(tetrahydro-furan-2-ylmetiioxy>fi^^ 71 
6-Decyl-3-(tetrahydro-furan-2-ylme&^ 72 
1 0 6-Decjd-2-(t€trahydn>pyran-2-ylmeflioxy)-ft^ 61 
6-Decyl-3-(tetrahydnHpyran-2-y!melhyI>^ 

6-Decyl-2-<4-methoxybettzyIoxy>3if-fiiro[2,3-^ Cf2315 
6-Decyi-3-(4-meaioxybenzyl)-3ir-fiiro Cf23 16 

6-Decyl-2<4-mefliylbeDzyloxy>3iy-furo[2,3-^^ C£2313 
1 5 6-Decyl-3-<4.methylbenz5d)-3jH'-£uro[2^-^^ Cf23 14 

6-Hexyl-3-methyl-3i/-furo[23-^0pyrim Cf2344 
2-Btityloxy-6-hexyi-fbro[2,3-iqpyrimidm Cf2346 

2- Benzyloxy-6-hexyl-ftiro[2,3-cqpyrimi<im Cf2348 

3- Benzyl-6-hexyl-3H-fun)[2,3-€qpyri^ C£2349. 

20 16. A metibod for preparing compounds according to any one of claims 1 to 15 wherein 
a 5-halo nucleoside analogue is contacted with a teiininal alkyae in the presence of a 
catalyst, or a 5-alkyn)1 nucleoside is cyclised in the presence of a catalyst 



it 
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17. A compound according to any one of claims 1 to 15 for use in a method of 
treatmoit 

18. Use of a conrponnd according to any one of claims 1 to 15 in the mannfacture of a 
medicament for the prophylaxis or treatmeat of viral infecticm. 

5 19. Use according to claim 18 wherem the viral infection is a c}^omegalovirus viral 
infection. 

20. A method of prophylaxis or treatment of viral infection conq>rising administration 
to a patient in need of such treatment an effective dose of a compound accoiding to any of 
claims 1 to 15. 

10 21. A mefhod according to claim 20 wherem the viral infection is a cytomegalovirus 
viral infection. 

22. A compound according to any one of claims 1 to 15 in the manufacture of a 
medicament for use in the prophylaxis or treatm^t of a viral infection. 

23. A compound according to claim 22 wherdn the viral infection is a CTj^omegalovinis 
15 viral infection. 

24. A pharmaceutical composition comprising a compoimd according to any one of 
claims 1 to 15 in combination wifli a pharmaceutically acceptable excipient 

25. A method of preparing a pharmaceutical composition comprising the step of 
combining a compound according to any one of claims 1 to 15 with a pharmaceutically 

20 acceptable ex:cq)ient. 
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— because they relate to parts of the International Applicafion that do not comply with the prescribed requirements to such 
an extent that no meaningful Intemafiond Search can be canted out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. 11 Claims Nos J 

— because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box Dl Obsenrations where unity of Invention is laddng (Continuation of Item 3 of first shee^ 

This International Searching Authority found multiple inventions in this International application, as follows: 



1 . I I As aH required additional search fees were timely paid by the appDcant, this international Search Report covers all 
■ — * searchable daimsc 



2. rn As al) searchable claims could be searched without effort justlf/ing an additional fee, this Authority <8d not Invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were Umely paid by the applicant, this intemattonsU Search Report 
' — ■ covers only those claims tor which fees were paid, spedflcally claims Nos.: 



4. rn No required adcflllonal search fees were timely paid by the applicant Consequently, this international Search Report Is 
— restricted to the Invention first menSoned In the claims; it is covered by clakns Noa: 



Remark on Protest | [ The addltloruu search tees were accompanied by the applicant's protest 

[ I No protest accompanied the payment of additioncd search feesL 



Form PCT/iSA/210 (continuation of first sheet (2)} (January 2004) 



IntemaHonalAppficaeonNo. PCT/GB2004 /001687 



FURTHER INFORMATION CONTINUED FROM PCTASA/ 210 



Continuation of Box II.l 

Although claims 20,21 are directed to a method of treatment of the 
human/animal body» the search has been carried out and based on the 
alleged effects of the compound/composition. 



Continuation of Box I I. 2 

Present claims 1-3,14 relate to an extremely large number of possible 
compounds/products/apparatus/methods. Support within the meaning of 
Article 6 PCT and/or disclosure within the meaning of Article 5 PCT is 
to be found, however, for only a very small proportion of the 
compounds/products/apparatus/methods claimed. In the present case, the 
claims so lack support, and the application so lacks disclosure, that a 
meaningful search over the whole of the claimed scope Is Impossible. 
Consequently, the search has been carried out for those parts of the 
claims which appear to be supported and disclosed, namely those parts 
relating to the compounds and methods closely related the examples as 
mentioned in the description. Moreover, it has to be noted that 
according the extreme broady characterisation of the above claims a lot 
of possible novelty destroying documents would be found. 

The applicant's attention Is drawn to the fact that claims relating to 
inventions In respect of which no international search report has been 
established need not be the subject of an international preliminary 
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO 
policy when acting as an International Preliminary Examining Authority is 
normally not to carry out a preliminary examination on matter which has 
not been searched. This Is the case irrespective of whether or not the 
claims are amended following receipt of the search report or during any 
Chapter II procedure. If the application proceeds into the regional phase 
before the EPO, the applicant is reminded that a search may be carried 
out during examination before the EPO (see EPO Suideline C-VI, 8.5), 
should the problems which led to the Article 17(2) declaration be 
overcome . 
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